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1.0IEJHU U 3AJAYHN JNCHUTTJINHBI

1.1. Heau nucOMNJIMHBI SBJISIIOTCS  OBJIQJIEHUE METOJMKAMU MOHTa)ka, HalaJKu,
UCIIBITAHUS M CIAYU B DKCILTyaTaIlIO OMBITHBIX 00PA3I[0B TEXHUKH

1.2. 3apaum ocBOeHMs JUCHUIIMHBI SBISIOTCS (HOPMUPOBAHKE Y CTYJIEHTOB 3HA-
HUW 0 MOHTa)XKe, HalaJKe, UCTBITAHUAX M cllaye B DKCIUIYaTallMI0 OIBITHBIX 00pa3lioB
TEXHUKU

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

Jucoumnnraa « KOMIUIEKTYIONIE U3SInsl JIUISi HOBEPXHOCTHOTO MOHTaXa» OTHO-
CUTCS K JUCIUIIMHAM 00s3aTeIbHOM YacTu Oyioka b.1 ydeOHoro miana.

3. IEPEYEHD IVIAHUPYEMBIX PE3VJIbTATOB OBYUEHWSI 1O
TV CHUTIINHE

[Ipouecc n3yuenus qucUUILIMHBL « KOMIIEKTYIOMKEe U3/1eausl Jis IOBEPXHOCTHO-
0 MOHTaKay HaIlpaBJeH Ha (OPMUPOBAHUE CIEAYIOIIUX KOMIETEHIUMI:

[1K-4 CnocobeH k Hallagke, HACTPOIKe, IOCTUPOBKE M OMBITHOM MpoOBEepKe MpHrbdo-
POB U CHCTEM

Kommnerenuus Pe3yabTaThl 00y4yeHus1, XapaKTepu3yomue
chopMHUPOBAHHOCTH KOMIIETEHIIMH
I1K-4 3HATh: NPOLIECCHI MOHTAXAa, HAJIA/IKW, UCIIBITAHUS U CIAYU B

OKCILTyaTaluio OIBITHBIX 06pa3u03 TCXHUKH

Ymern: IMPOBOAWTH MOHTAX, HAJIAAKY, HCIIBITAHUA U C1a1y
B OKCINTyaTalluIO ONIBITHBIX O6p3,3L[OB TCXHUKHU

BJ'IaI[eTbZ MCTOAAaMU IIPOBCACHUA MOHTAXKaA, HAJIAJAKH, UC-
IMbBITAHWA U CAa4YU B 3KCILTYaTallulO OIIBITHBIX O6p33HOB TCX-
HUKH.




4. OFBEM JUCIHUATIIMHBI (MOJIY.JIS)

O6H_Ia$[ TPYAOCMKOCTDb JUCIHUIIIIMHBI ((KOMHJ'ICKTVIOIJ_II/IC U3CaUA 1A IOBEPXHOCT-
HOI'O MOHTaXa» COCTaBJISICT 4 3a4eTHBIC CAUHUIIBI.

PaCHpeILGJ'IGHI/IC TPYAOCMKOCTHU JUCHUILIIMHEI 110 BUIAM 3aHSATUM

Ounasi popma o0yueHust

Bun yueOHO# paboThl Bcero CemecTpsl
4acoB 4

AyAuTOpHBIE 3aHATHS (BCEro) 54 54

B Tom 4ncie:

Jlexuuu 18 18

ITpakTuueckue 3austus (I13) - -

Jlabopartopusbie padotsl (JIP) 36 36

CaMocTosiTeJIbHAsA padoTa 90 90

KypcoBoii nmpoekr - -

KoHTtposibHasg pabota

Bua npoMexyTOYHOI aTTECTAllUK — 3a4ET + +

OO6mas Tpy10eMKOCTh gac 144 144
3a4. e11. 4 4

3aounasi gopma o0yueHus
Bun yueOHol paOoThl Bcero CemecTpsl
4acoB 4

AyAuTOpHbBIE 3aHATHS (BCEro) 12 12

B Tom yucae:

Jlexkimun 4 4

IIpaktuueckue 3anstus (113) - -

JlabopaTtopHsbie pabotsl (JIP) 8 8

CamocrosiTesibHas paboTa 128 128

KypcoBoii npoekt - -

KonTtponbHas pabota

Bua npoMexyTO4HOM aTTECTAllUK — 3a4€T C + +

OLICHKOM

OO6m1ast Tpy10€MKOCTh qac 144 144
3ad4. e]. 4 4




5. COJEPKAHME JTUCHUTLIIAHBI (MOYJIST)

5.1. Conepskanue pas3aejioB TUCUMILNIMHBI H pacipeieieHue TPYA0eMKOCTH 110
BUaM 3aHATHI

HaumMenoBaHue TeMbI

CopepxaHue paszena

Jlekn

JIa6.
3aH.

CPC

Bceero,
yac

IIpenmer u 3anaun
JIACHUATIINHEI

IIpenmer, conepxanue u 3a1auu AUCHUILIHHBL. CTpyKTypa
aneMeHTHOH 6a3sl mpubopos. Knaccuguxkarus PK n B3an-
MOCBSI3b C JJPYTHMH JUCLHUIUINHAMH. AHAIN3 OTKIOHEHUH
[apaMeTpoB PaJHOKOMIIOHEHTOB METOJIOM HaHMXYy/IIIEro

Cllyyast, BEPOSITHOCTHO-CTATUCTHYECKUM METOJIOM, METO-

JIOM CTATHCTHYECKOro MoJenupoBanus (Mmetox Monre-Kap-
110). Knmaccuduxanus OB mo npuxnmmnam ¢QyHKIIMOHUPOBa-
HUS ¥ YCTAHOBKY B M3JIEIIHUS: MOHTHPYEMBIE B OTBEPCTHS
(KMO nnn HMD) u MmoHTHpYeMbIe Ha moBepxHocTh (ITMU
unu SMD). IlpenmymiectBa u Henoctatku SMD u3znenuii mo
cpaBHeHuto ¢ HMD uznenusmu.

SMD pesucTopsl.

Omnpenenenne U pyHKIMOHANEHOE HA3HAYEHHE PE3UCTOPOB.
Kraccnguxarnus. Crucrema mapamerpoB. O000meHHast Mo-
JieJIb KOHCTPYKTUBHOT'O noctpoeHuss SMD pesuctopos 1o-
CTOSIHHOTO COIIPOTHBIICHHSI. BapHaHTEI KOHCTPYKTHBHOTO
UCTIOTHeHNs. MaTepualibl KOHCTPYKTHBHBIX COCTAaBIISFOLINX.
Psiiel HoMuHANIOB U fomyckoB. TUIIBL 1 pa3Mepsl KOPITYCOB
SMD pe3ucTopoB IOCTOSIHHOTO CONPOTUBIIEHHS. Pe3ncTopbl
CIeNUAIBHOro Ha3HaueHus. Pusnueckue NpUHIMNbI GyHK-
IHOHNUPOBAHHUS PE3UCTOPOB CHENUATBHOTO HA3HAUCHNSI.
KoncrpyktuBHOe ucnionHenne SMD BapucTopoB, TepMope-
3HCTOPOB U MarHUTOPE3UCTOPOB. Pe3ucTOpHI IEpEeMEHHOr0
conporusieHus. Cucremsl napamerpoB. Kpurepun peannza-
1y uX KoHCTpykuuu B SMD ucnonnenun. Oco6eHHOCTH
KOHCTPYKTHBHOTO noctpoeHuss SMD noacTpoeuHbIX pesu-
ctopoB. Benymue npousBoaurenu SMD pe3nctopos Ha
teppuropuu CHI'. OteuecTBeHHBIE CHCTEMBI 0003HAYEHHSL.
Benymue 3apyOexnbie mpousBoauteny SMD pe3nuctopos.
VYHuUKaMsI THIOPa3MEepOB KOPITyCOB M MAPKUPOBKA UM-
noptHEIX SMD pe3ncTopoB, IPON3BENECHHBIX PA3THIHBIMH
¢upmamu. IIpoGreMs! yHH(HKAIIMN TUIIOPa3MEPOB KOPITY-
COB MapKHPOBKH, CHCTeMBI 1 000o3Hauennit SMD pesuncro-
POB pa3IMYHBIX 3apyOEHKHBIX HUPM.

12

18

SMD koHaeHCaTopHI.

Onpenenenne U GpyHKIMOHANBHOE Ha3HAYEHHE KOHJEHCATO-
poB . Knaccudukamus Cuctema nmapameTpoB. Ousnueckue
MPOIIECCHl B MaTepHaie AudieKTpuka. OO000IeHHas MOIENb
KOHCTPYKTHBHOTO IOocTpoeHns SMD KoHIeHCaTOpOB MOCTO-
SIHHOM €MKOCTH. BapraHTBI KOHCTPYKTHBHOTO HCTIOTHCHUSL.
Marepuaibl KOHCTPYKTHBHBIX COCTABIISTIOIMX. Psiiel HOMU-
HAJIOB U JIONTYCKOB. THIIBI U pazmepsl kopinycoB SMD kol-
JICHCATOPOB 110 CTOsIHHOH emKkocTH. KonpeHcaTops! nepe-
MEHHOH eMKOCTH B SMD ncnonHeHun: moACTpOeYHbIE KOH-
JIEHCATOPBI, BAPUKAIbI U BapUKOHBI. KOHCTpyKTHBHOE TI0-
ctpoenre SMD noacTpoeyHbIX KOHAEHCATOPOB, BAPHKATIOB
Y BapuKOHAOB. THITEI U pa3mepsl kopirycoB. SMD koHaeHca-
TOpPOB IEPEMEHHOH EMKOCTH.

Benymue npoussonurenn SMD koHIeHCAaTOpOB Ha Teppu-
topuu CHI'. OteuecTBeHHBIC CHCTEMBI 0003HaYeHUsT SMD
KOHJIGHCAaTOPOB IIOCTOSTHHON eMKOCTH. Benymue 3apy6ex-
Hble npousBoauTenn SMD koHaeHcaTopoB. YHuGHKAIMS
TUIIOPA3MEPOB KOPITyCOB U MAPKHUPOBKA UMIOPTHBIX SMD
KOHJIEHCATOPOB, TPOU3BEACHHBIX PA3INIHBIMU (pupMaMuL.
Oupmel-iponsBoauTeni SMD noAcTpoeyHbIX KOHICHCATO-
poB. MapkupoBka. O603HaUeHNE IIPH 3aKa3e H B KOHCTPYK-
TOPCKOH TOKYMEHTALUU

12

26

Karymiku WHIYKTHBHO-
ctru B SMD wucnosse-
HUUHU

. Onpenenenne 1 GyHKIMOHATEHOE HA3HAYCHHE KaTYILIEK
unaykruBHocTd. Kitacengukarms. Cucrema napameTpos.
@akTOphl, paHee ONpeAeIIABLINE HIMPOKHUI CIIEKTP HOMEHK-
JIaTypbl BBICOKOYACTOTHBIX KATYIIEK HHAYKTUBHOCTH. AJTb-

16

16

34




TEpHATHBHBIE yCTPOMCTBA YacTOTHOHU cenexunu. Obyactu
NPUMEHEHHs] MOTOYHBIX U3/ICNIUI B Pa3IMYHBIX (QYHKIINO-
HaJIBHBIX y3J1aX COBPEMEHHbIX NpuOOpoB. BricokouacTor-
HBIE KaTyIIKU UHAYKTUBHOCTH B SMD ncnonnennu. O606-
IIEHHAs] MOZIC)Ib KOHCTPYKTUBHOTO HocTpoeHuss SMD katy-
IIEeK MHAYKTHBHOCTH. BapHaHThI KOHCTPYKTHBHOI'O HCIIOJI-
HeHUsL.. MaTepHanbsl KOHCTPYKTUBHBIX COCTABIISIONIMX. Psiibt
HOMHHAJIOB M JIOITyCKOB. [IpUHITNH 3J1€KTpHYECcKOro yIpas-
JICHVsI UHIYKTHB- HOCTBIO KaTYIIKH ¢ (peppUTOBBIM cepled-

HukoM. SMD ¢deppoBapuoMeTpsl.

Benymue nmpousBogurenn SMD kaTymiek HHIyKTHBHOCTH
Ha teppuropuu CHI'. OtedecTBeHHBIE CHCTEMBI 0003HaUe-
Hust SMD KkaTyniek HHIYKTUBHOCTH. Benymiue 3apyOexxHbIe
npousBoauTea SMD karyliek HHAYKTUBHOCTH. YHU(H-
Kalysi TUIIOPa3MepOB KOPILyCOB ¥ MapKUPOBKA UMIOPTHBIX
SMD karymiek HHIyKTHBHOCTH, IPOU3BEACHHBIX pa3iny-
HbeIMH (pupmamu. MapkupoBka. Obo3HaUeHHE ITPU 3aKa3e U
B KOHCTPYKTOPCKOH TIOKyMEHTalllH

SMD ¢unsTpst

OmnpeneneHne ¥ NPUMEHCHUH QHIBTPOB B IIPHOOPOCTPOCHUH.
Knaccudpuxanus ¢punsrpos no suxy AUX: ®BY, ®HY, noso-
COBOM, peKEKTOPHBII U aanTUpOBHBIA. Peanuzanus ycr-
poiicTB yacTOTHOH cestexiuu Ha SMD snemenTax. Pe3onanc-
HBIE SIBJICHUS B DJIEKTPUUECKUX LIETSIX C COCPEAOTOYEHHBIMU
MapaMeTpamMy U AUDIEKTPUUECKUX pe3oHaTopax. Pe3oHaHc-
HBIE SBJICHUS B TBEPABIX Tenax.. KoHCTpykims u s1meKkTpuye-
CKas DKBUBAJIEHTHAs CXE€MBbI Tbe30pe30HaTopoB. AUX mbe30-
pe3oHatopoB. [loHATHE 00 ycTpoiicTBaxX (yHKIMOHATBHON
anextpoHuky (YD) u ux peanmsarus 8 SMD ucnonHeHun.
Konctpykimmun SMD ¢unstpo Ha YOO. IIbe30pe30HaTOpPH B
IUIEHOYHOM ucnosnHeHuu. @opmuposanue AUX ¢ nomoipsto
BCTPEYHO-CTEPKHEBBIX NpeoOpa3oBaTese.. AnepuoandecKue
4aCTOTHO-U30UpaTesbHbIe Lend. AKTHBHbIC QUIbTpbl. Dazo-
BpeMeHHasl ceneKiys. [IOHATHS O JUCKPETHBIX, H(POBBIX U
¢upTpos Ha [13C. KomOunmpoBanHbie MeTOABL. CHCTEMBI
JIEKTPUYECKUX apaMeTpoB pasnuuHbix no AUX SMD
¢unbTpoB. Konctpykimu SMD anextpudecknx GpUIBTPOB Ha
JIUAIEKTPUYECKUX pe30HaTopaX. THIIbl U pa3Mepbl KOPILyCcOB
SMD ¢unbtpos Ha YOD. Gupmsl-iponssoautean SMD
¢unbTpoB Ha YOD. CucteMbl 0003Ha4€HHI U MApPKUPOBKU
pas3InuHBIX 3apyOexHbIX pupM. MapkupoBka. O603HaueHNE
TIPH 3aKa3€ U B KOHCTPYKTOPCKOM JOKyMEHTAIHH.

10
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SMD nuonsl

O0mue cBeAeHUS O MOJyIPOBOAHUKOBBIX JUOTAX.
IMpunnun padortel. Knaccudukanus u cucrema 0603Ha-
geHuH. CUCTEMBI 3JIEKTpHYECKUX TapameTpoB. Kpureprn
pearmuszaiuu auonoB B SMD ucnonHennu. BapuaHTbl KOHCT-
PYKTHBHOTO UCTIOJHEHHUS. MaTepuabsl KOHCTPYKTHBHBIX
COCTaBIIIONINX. Y CIOBHBIE TpadyudecKre 0003HAYCHUSL.
OCHOBHBIE CTaHAAPTHI B 0ONACTH MONYITPOBOJHUKOBBIX
1ros10B. OCOOEHHOCTH WCIOIB30BaHUS MOJIYIPOBOIHH-
KOBBIX JTHOJOB B NPUOOPOCTpOEeHHHU. THITBI M pa3Mephl KOp-
mycoB SMD nuonmos. Benymie nponsBoautenn SMD nuo-
noB Ha tepputopun CHI'. OteyecTBeHHBIE CHCTEMBI 000-
3HaveHHs. Bemyme 3apy0OesxxHsie mpousBonutean SMD
IUOM0B. YHU(UKAIUS THIIOPa3MEPOB KOPIYCOB U MapKH-
poBKa uMnopTHeIX SMD 11008, MPON3BEICHHBIX Pa3lINy-
HBIMH pupMmamu. [1pobiaemMs! yHH(DHKAIIMN THITIOPa3MEPOB
KOPITyCOB MapKUPOBKH, CHCTEMBI K 0003HaueHnit SMD
IAOJOB PA3IHYHBIX 3apyOEIKHBIX PHPM.

SMD u TpaH3uCTOPHI

OOuue cBegeHus o TpaH3ucTopax. I[IpmHuMD paboTs
OMIONSAPHBIX W IIOJIEBBIX TPAH3UCTOPOB. Cucremsl
JNIEKTPUYECKHUX MapaMeTpoB. Kpurepun peanmsanym TpaH3u-
ctopoB B SMD ncnionaennu. brmomnspasie HY, CY, BU u CBY
TPaH3UCTOPBI MaIOi, cpeHel n GobIoi MonHocTH. [loneBbie
HY, CY, BY u CBY TpaH3ucTOphI MaJloi, cpeaHeil ¥ OONBIIon
MomHocTH. OfHOmepexomHbsle  TpaH3HCTOpHl. CoOCTaBHEBIE

10

12




ounonsipusie Tpansuctopsl. Mutemnekryansueie MOSFET.
O06o0mIeHHass MOJIeNIb KOHCTPYKTUBHOTO TOCTpoeHus SMD
TPAH3UCTOPOB U DICKTPUUYECKHE HKBUBAJICHTHBIC CXEMBI.
BapuaHTbl KOHCTPYKTMBHOTO HCHOJHEHHs.  Marepuansl
KOHCTPYKTHBHBIX COCTaBIISIIOIIMX. . THIIBI M pa3Mepsl Kop-
nycoB SMD tpan3ucropos.Knaccuduxanus wu cucrema
obo3HaueHudl.  YcioBHBIE Tpadudeckue 0O0O3HAUEHUS.
Benymue nmpousBogurenu SMD TpaH3UCTOPOB Ha TeppHu-
topun CHI'. OredecTBeHHBIE cUCTEMBI 0003HaUeHHs. Benmy-
mue 3apyOexHsle npousBoautenn SMD TpaH3HCTOPOB.
VHu(UKaLUA TUIIOPAa3MEPOB KOPIyCOB H MapKHUPOBKA HM-
noptHeix SMD TpaH3MCTOPOB, NPOHM3BEAEHHBIX pA3JINY-
HbIMH Qupmamu. IIpoGnembl yHHHKALMH THIOPa3MEPOB
KOpITYCOB MAapKHUPOBKH, CHUCTeMbl Hu o0Oo3HaueHuit SMD
TPaH3UCTOPOB PA3IHYHBIX 3apyOeIKHBIX QUPM.

SMD muKpocxeMbl

O6mue cBeneHus 0 Mukpocxemax. Kmaccudukamms
MuKpocxeM. OmneparMoHHBIE YCHIUTEIH. [ eHepaTopbl
curHanoB. OUIbTPbL. AHAIOTOBBIE YMHOXKUTEIN. AHAIOrO-
BbIC aTTEHIOATOPHI M peryiupyemsle ycunurend. Crabuim-
3aTOpPBI ICTOUYHUKOB MUTaHUS. MUKPOCXEMBI yIIPaBICHUS
UMITYJIbCHBIX OJI0KOB nuTanus. [Ipeobpa3oBareny CUIrHANIOB.
Cxembl cuHXpoHM3anuy. Paznmuansle naTunku. Jlormueckue
anemeHTHL. Tpurrepsl Cuétauku. Peructpel. bBydepnsie
npeobpazosarenn. Moxynu namstu. HIugparopst. Jenmo-
paropbl. MuKpoKoHTpoIutepsl. MuKpomnponeccopsl. OxHo-
KpHcTallbHble MUKpokoMnbroTepsl. IIJIMC - nporpammu-
pyeMBIe JIOTHYeCcKHe HHTerpaibHble cxeMsl. [lomynpoBoaHu-
KOBasl, IJIEHOYHAA U THOpUAHAS MUKPOCXEMbl. AHAIOTO0-
BbIe, H(POBBIE, aHaTIOro-1M(ppoBbie MUKpocxeMbl. MOII-,
KMOII-, PTJI, ATJI, TTJI, TTJILI, 3CJI, MJI norukn.
Cepus.Kopmycroe u 6eckopitycHoe ucnonaeHne. Koner-
pyxuuu koprycos DIP, SIP, ZIP, SOIC, SOP, QFP, PLCC,
PGA, LGA u BGA. BrIiBobI KOPITYCOB.
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Kpatkue cBenenus o
TEXHOJIOTHYECKUX TIPO-
neccax (SMT) c6opku

MeYaTHBIX ~ y3IJIOB
npuMeHerueM SMD

C

OCHOBHBIE JaCTH TEXHOJOTHYECKOTO IPOIIECca MOHTAXKA
SMD 531eMeHTOB: HaHEeceHHEe MPUTOIHOM NacThl, yCTaHOBKA
Ha IUTaTy U Taiika. ABToMaTHdeckuit MoHTaxX SMD xomrio-
HEeHTOB. PyuHOif MOHTax 1 peMoHT. TpeboBaHUs K TTOMe-
nieHusiM U pabounM mectam. [lpenmymecrsa SMT-
MOHTa)Xa Ha aBTOMaTH4eCKOi cOopouHoii mann. OCHOB-
HBIE Onepanuy. ABTOMaTHYeCKas 3arpy3Ka Me4aTHBIX IUIaT.
[lasnpHBIE TIACTHI U KJIEH. Y CTPOMCTBO TpadapeTHOH meva-
TH. ABTOMaTHYecKasl yCTaHOBKa TpadapeTHOU rmeyatn Ha
MeYaTHOH IIaTe U SKCIIOHUPOBaHNE. ABTOMAaTHIECKOE HAaHe-
CeHHe MasUTbHOM NacThl Ha IJIaTy depe3 TpadapeT.. ABTOMa-
THYECKasl yCTAHOBKA KOMITOHEHTOB Ha IIaTy. YIaKOBKa
SMD kOMIOHEHTOB IIpU NOCTaBKe. BakyyMHBII NHHIET.
W3bsTHE 31€MEHTOB U3 YIIaKOBKU U MIEPEHOC Ha MEYaTHYIO
miary. [locnenoBaTenbHOCTh yCTaHOBKH 21eMeHToB. [1aiika
OIUTaBJICHHEM TIPUIIOS HATPETHIM Ta30M U B MH(pPaKpacHBIX
ny4dax. bazoBbre TemiiepatypHble pexuMbl maikn. OTMBIBKA,
MOJIOCKaHKE U CyIIKa Ie4aTHoH miaTel. TpeboBaHue K co-
CTaBy BOJBI U €€ OYMCTKA. ABTOMATHYECKHI ONTHYECKHIHA
KOHTpOJb. KoHTpoimpyemsble mapaMeTpsl. PydHoi MoHTax
SMD koMmoHeHTOB. Y coBus, 00yCIaBIMBAOLINE TIPHMe-
HEHHUe PyYHOro MoHTaxxa. OCHOBHBIE XapaKTEPUCTHKH yda-
CTKa py4HOro MoHTaxxa. KpaTkue cBenenust 06 o6opyioBa-
uyn. [leun omnapnenns. O6opynoBaHMe JUIl HAHECCHUS
HpUIOKHBIX nact. O6opyIoBaHUE JUIsl YCTAaHOBKH IOBEPX-
HOCTHO-MOHTHPYEMBIX 3JIEMEHTOB. PEMOHTHO-nasIbHbIE

cTaHIuM, TepModeHsl u T.1. CTONbI MOHTaXKHHKA. MaHHITY-
JISITOPBI.
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5.2 IlepedeHb 1a00pPaTOPHBIX padoT

Neri/mt HanmenoBanwue mabopatopHoii paboThI O6bem Bunst
4acoB | KOHTPOIs

1 HccnenoBanue cTalimoHapHBIX U MIEPEXOIHBIX MPOIECCOB B 4 3alIuTa
I[EMSX, COAePIKALIUX KOHICHCATOPbI oTYeTa

2 HccnenoBanue cTalimoHapHBIX U MIEPEXOIHBIX MPOIECCOB B 4 3alIuTa
LEMSX, COAEPIKAIUX KATYIIKY UHIYKTHBHOCTH oTYeTa

3 HccnenoBanue CTaTUCTUYECKUX MapaMETPOB JUCKPETHBIX KOM- 4 3almTa
MMOHEHTOB MaCCOBOT'O NPUMEHEHUS oTYyeTa

4 HccnenoBanue KaTymek NepeMeHHON HHIYKTUBHOCTH 4 3almuTa
oTYyeTa

5 HccnenoBanue pe3ucTOpoB NEPEMEHHOTO COPOTUBIICHUS 4 3ammTa
oT4yeTa

6 HccnenoBanue KOHIEHCATOPOB MEPEMEHHON EMKOCTH 4 3alnTa
oT4eTa

7 HccnenoBanue kaTyieKk MHAYKTUBHOCTH 4.1 4 3alnTa
oT4eTa

8 HccnenoBanue kaTyieKk UHAYKTUBHOCTH 4.2 4 3alnTa
oTYeTa

9 HccnenoBanus TemmnepaTypHO CTaOMIBHOCTUA KOHACHCATOPOB U 4 3alnTa
KaTyIIeK oT4eTa
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5.2 IlepedyeHb NPAKTHYECKUX 3AHATHH

He npenycMoTpeHO yueOHBIM TUIAaHOM

6. IlpumepHasi TeMaTHKA KYPCOBBIX POEKTOB (pador)

U KOHTPOJIbHBIX padoT

He npexycMoTpeHO y4eOHBIM TUIaHOM

7. ONEHOYHBIE MATEPHAJIBI JIJIS1 TIPOBEJEHUS TIPOMEXYTOYHON

JIMIHBIX 3Tanax ux (l)OpMI/IpOBaHI/Iﬂ, OIIMCAaHHC IIKAJ OICHUBAHUA

7.1.1 DTan TeKyuero KOHTpoJst

ATTECTAIIMA OBYYAIOIIUXCA ITO JUCHUIIJIMHE (MOYJITO)

7.1. Onucanue noka3zarejieil U KpUTepueB OLEHMBAHWS KOMIIETEHUMd HA pa3-

P€3y.]ILTaTBI TCKYIICIO KOHTPOJIA 3HAaHUW U MEXCECCHUOHHOU aTTcCTalun OLCHUBA-
IOTCH 110 CJIC,Z[YI-OHIGIZ CHUCTCMC:

«aTTECTOBAH»,
«HEC aTTCCTOBaH.
Kommnerennmusi|  Pesyabrarnt o6yuenus,, Kpurtepuu ATTecTOBaH
XapaKTepu3ymomue OlLICHHBAHUS

c(OpMHPOBAHHOCTH KOMITe-
TEeHIHH

He aTTecTroBan




11IK-4 3HaTb: Mpouecchl MOHTaXa,
HaJlaJK{, MCIBITAHUS M Cla-
YM B OKCIUIYyaTaIl[HIO OIIBIT-

HBIX 00pa3L0B TEXHUKH

AxTHBHas paboTa Ha J1a00PaTOHBIX
paborax, OTBEUaeT Ha TEOPETHUECKUEC
BOIPOCHI IIPH 3aIIUTE OTYETA 110 JIa-
6opaTopHBIM paboTam

Bemonnenue pador B | HeBbinmonuenue pabot B
CPOK, NPELyCMOTPEHHBIH [CPOK, IPEyCMOTPEHHBII
B pabounx nporpamMmax | B pabodux mporpammax

YMmeTh: MIpOBOAUTH MOH-
TaX, HAJIAAKy, UCIIbITAHUA
" caaydy B OKCIJIyaTalluro
OIIBITHBIX 06pa3u03 TCXHU-
K1

PenreHne cTaHAapTHBIX MIPAKTHYCCKHUX
3a/1a4, HaIlMCaHKUe OTYeTa 110 J1abopa-
TOpHOH paboTe

Bemonnenne pador B

CPOK, IIPETyCMOTpPEH-

HBIH B pabo4nx mpo-
rpaMmax

Hesrmonnenue padot
B CPOK, IIPEAYyCMOT-
PEHHBI B pabounx

nporpaMmax

Baapers: Mmeroamu mnpo-
BE/ICHUSI MOHTA)XKa, HaJIa]I-
KU, UCTIBITAHUS U C/Ia4H B

IKCIUTYaTALHUIO OIBITHBIX

00pa3oB TEXHUKH.

Pemienne npukiaaHeIx 3a1a4 B KOH-
KpEeTHOU MpeIMeTHON 00acTu, 0TBe-
TBI Ha TEOPETUYECKHE BOTIPOCHI IIPH
crade 3adera

Beinonxenue pabot B

CPOK, MPEIyCMOTPEH-

HBIH B pabo4HX mpo-
rpamMmMax

HesbinonueHue padbot
B CPOK, IPEIyCMOT-
peHHBIH B pabounx

mporpamMmMax

7.1.2 JTan NpoMe;KyTOYHOT0 KOHTPOJIsI 3HAHUH
Pe3ynbTaThl MPOMEKYTOUHOTO KOHTPOJIS 3HAHUN OLIEHUBAIOTCSA B 6 cemecTpe Juis
ouHOM (opMbl OOYUEHHS, B S ceMecTpe I 3a04HON POpMbI O0yUEHHUS TTI0 CUCTEME:
«OTIUYHO;
«XOPOIIIOY;
«YJIOBJIETBOPUTEIHHOY;
«HEYJOBJICTBOPUTEITHHOY

Komnerenmus

PesyabTarhl OT1au4HO
o0yueHusl,
XapakrTepu-

3yomue
copmupo-
BaHHOCTb

KOMIIeTeHIHH

3HaTh: npoiec-

Chl  MOHTaXa,

HaJIQJIKH, UCIIbI-

TaHWS U CJaYH B

9KCILTyaTaIHIo

ONBITHBIX  00-

Ppa3LoB TEXHUKHU

Kpurepuu
OLICHUBAHUS

Xopouo Yaosa Heynosa

IK-4 B tecte meHee
70% mipaBUIIb-

HBIX OTBCTOB

Brimonaenne
tecta Ha 70-80%

Bremonnenue tec-
Ta Ha 80-90%

BrmonaeHne
recta Ha 90-100%

Tect

YMmers: npo-
BOJIUTH MOH-
TaX, HANAIKY,
UCTIBITAaHUS U
cavy B 9KC-
TUTyaTaIuio
OITBITHBIX
obpasnoB
TEXHHKU

B tecte me-
Hee 70% mpa-
BUJIBHBIX OT-

BCTOB

Brmonaenne
TecTta Ha 70-
80%

Bremonnenue
tecta Ha 80-90%

Bremonnenne
Tecta Ha 90-
100%

Tect

Baanern:
METOJaMH
MPOBEACHHUS
MOHTaXa,
HaJaIKH,
WCIIBITAHUS U
cJauu B 9KC-
TUTyaTaluko
OTIBITHBIX
o0pasuos
TEXHHUKH.

Tect

Brmonnenne
TecTta Ha 90-
100%

Brmonnenue
tecta Ha 80-90%

Brmonaenne
tecTta Ha 70-
80%

B Tecte me-
Hee 70% mpa-
BHJIBHBIX OT-

BETOB




7.2 IlpumepHbIi NepedyeHb OLEHOYHBIX CPeACTB (TUMOBbIe KOHTPOJIbHbIE 3a/1a-
HUSl WK MHbIe MATEPHAaJIbl, HeO0OX0AMMBbIE JJIsl OLeHKH 3HAHUI, YMEeHUIl, HABLIKOB H
(WiIM) onbITA AEATEJTHLHOCTH)

7.2.1 IlpumepHbIi epeYyeHb 3aJaHUM 11 OATOTOBKH K TECTHPOBAHUIO

1. DnemeHT cxeMbl —

a) COCTaBHAs YaCTh CXEMBbI, CITy>Kalias AJisg npeoOpa3oBaHUs dJIEKTPUUECKON IHEP-
TUH;

0) cocTaBHasl YaCTh CXEMBbI, KOTOpask BBITIOJIHSIET OMPEACICHHYIO (DYHKIIHIO B U3]IE-
JIUU ¥ HE MOXKET OBITh pa3/ieieHa Ha YaCTH, UMEIOIIME CAMOCTOSTENIbHOE Ha3HAUEHUE U
coOCTBEHHBIE yCIIOBHBIE Tpaduueckre u OyKBeHHO-IIU(PpOBbIE 0003HAYECHUSI.

B) COBOKYITHOCTb 3JIEMEHTOB, MPEJCTABIISAIONAs SUHYI0 KOHCTPYKITHIO;

I') COBOKYITHOCTh JIEMEHTOB, BBHITIOJHSIONINX B U3/CIUU OTMPEICICHHYIO (yHKIIUIO
1 HE O0OBEMHEHHBIX B €IUHYIO KOHCTPYKITHIO.

2. YCTporCTBO —

a) COCTaBHAas 4acTh CXE€Mbl, KOTOpasl BBINOJHAET ONpeleIeHHYI0 QYHKIHIO B U3/e-
JUU U HE MOXET OBbITh pa3JielieHa Ha 4acTH, UMEIOIIME CAMOCTOSTEIbHOE Ha3HAYeHUE U
coOCTBEHHBIC YCIIOBHBIC Tpaduueckue u OyKBEeHHO-ITU(PpOBBIE 0003HAUCHHUS;

0) COBOKYITHOCTb 3JIEMEHTOB, IIPEJICTABIISIONIAS €IUHYIO KOHCTPYKIIHUIO.

B) COBOKYITHOCTb 3JIEMEHTOB, BBIIOJHSIOLUIUX B U3JICIUU ONPEICICHHYIO (YHKIHIO
U He 00BEIMHEHHBIX B €AUHYI0 KOHCTPYKIIHIO;

) 00BEKT UCKYCCTBEHHOI'O ITPOUCXOXKICHHUS, CO3/IaHHBIH JIJIsl BBIITOJIHEHUS OTIpe/ie-
NEHHBIX QYHKIHMA, 1 OTHOCAIIUNACS MPEUMYIIIECTBEHHO K TeXHUKE. Vcnonb3yercs, Kak
MpaBUJIO, B TEX CIIy4asiX, €CIU OTCYTCTBYET 00Jiee TOUHBIN OOIIEPUHATHIN TEPMUH, U CO-
MIPOBOKIAETCS OMMCAHUEM (PYHKLIHUU TAKOIO OOBEKTA.

3. OyHKIMOHANIbHAA Ipynna —

a) MOKYIHbIE KOMIUIEKTYIOLIUE U3IEITHS;

0) COBOKYIHOCTb 3JIEMEHTOB, BBHINOIHSIOUIMX B U3ACIUUA ONPEIEICHHYIO (QYyHKUIUIO
1 He OOBEMHEHHBIX B €JUHYIO KOHCTPYKIIHIO.

B) cOOpOYHasl €AUHUIIA, pa3MEIICHHAs Ha IEYaTHOM miaTe

I') COBOKYITHOCTb 3JIEMEHTOB, IPECTABIIAIOIIAS €AUHYIO KOHCTPYKIIHIO.

4. ®yHKUMOHATbHAS YaCTh -

a) COBOKYITHOCTb COOPOYHBIX €MHMII, PA3MEIIEHHBIX Ha Pa3IMYHbIX HECYIIUX KOH-
CTPYKLUSAX;

0) JIEMEHT CXEMBI, YCTPOMCTBO, (DYHKIIMOHAJIbHAS IPYIIIIA.

B) COBOKYITHOCTB 3JIEMEHTOB, BBITIOJIHSIONINX B U3/ICTUH OMPEIEICHHYIO (QYHKIIUIO
U HE 00BEMHEHHBIX B €AUHYIO KOHCTPYKIIHIO;

') COBOKYITHOCTH JIEMEHTOB YaCTHOTO MPUMEHEHUSI.

5. DnekTpuyeckas Lenp —


http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0

a). COBOKYITHOCTb YCTPOMCTB U 0OBEKTOB, 00Pa3yIOMIUX MyTh IS SEKTPHUECKOTO
TOKa, 3JIEKTPOMArHUTHBIE MPOLIECCHl B KOTOPBIX MOTYT OBITh OMHICAHBI C IIOMOIIBIO MTOHS-
TUH 00 SIEKTPOABMKYIICH CUTIE, STCKTPUUECKOM TOKE U DJIEKTPUIECKOM HATIPSKEHUH.

0) MyTh MPOXOXKACHUS DJIEKTPUYECKOIO CUTHAIA,

B) COBOKYITHOCTh YCTPOMCTB, IPEIHA3HAUCHHBIX JJIsI TIepeadn, pactpe IeICHHsI U B3a-
MUMHOTO ITPpeo0pa30BaHus MEKTPUUECKON (37IEKTPOMArHUTHOM) U IPYTUX BUJIOB SHEPTUU U
uHbOpMaIny;

I') COBOKYITHOCTb ()Y HKIIMOHAJIBHBIX YacTEH.

6. DIIEMEHT ANEKTPUUYECKON LIeTH —

a) UICTOUYHUKH M TIPUEMHUKH JIEKTPHUUECKOM IHEPTUH (M MH(OPMAIINH ), KOTOPBIE CO-
EIUHSIOTCS MEXKTy COO0M MPOBOIAMU;

0). OTJIETbHOE YCTPOUCTBO, BXO/IAIIEE B COCTAB JIEKTPUUECKOM 1IETTU U BBITOJI-
HSIOIIEE B HEW ONpeIeTICHHYI0 (DYHKITHIO.

B) U3/ICJINE, COOTBETCTBYIOIIEE ATIEMEHTY CXEMBI;

I') aKTUBHBIC M TACCHBHBIC KOMIIOHCHTHI.

7. DneMeHTHas (CXeMOTeXHUYecKast) 0a3a 3JEKTPOHHBIX CPEJICTB —

a) DJIEMEHTHI SJIEKTPUUYECKON CXEMBbI, CIIyXKaIlIKe JIJIsi TpeoOpa3zoBaHus AIEKTPUYe-
CKOM DHEPTUH;

0) pyHKIIMOHAJIbHAS YaCTh.

B) BCE 3JIEMEHTbI KOHCTPYKIIMH 3JEKTPOHHOTO CPE/ICTBA;

I') HOKYTIHbIE KOMIUIEKTYIOIINE U3/IEIHSL.

8. KoHctpykTuBHas 0a3a 3IeKTPOHHBIX CPEACTB —

a) KOMIUIEKTYIOIIHE U3ENIHs SJIEKTPOHHOTO CPENCTBA;

0) 3TO COBOKYITHOCTb BCEX 3JEMEHTOB KOHCTPYKLIMH 3JIEKTPOHHOTO CPEJCTBA;

B) COBOKYITHOCTh MEXaHUYECKUX AIEMEHTOB KOHCTpYKUMU POA, obecnieunBaromumx
MEXaHUYECKYIO MPOYHOCTh U 3AIIUTY OT AeCTAOMIU3UPYIOLIUX BO3AEHCTBHI, a TaKxkKe
MEXaHUUYECKOE YNPABJICHUE annapaTypou.

') MOAYJIH, OJIOKU U HECYUIUE KOHCTPYKIIMH.

9. KoMnoHeHT —

a) COCTaBHAas 4acTh U3JCNIHS, HE UMEIOIIas COCTaBHBIX YacTeH.

0) ro00i mpeaMeT Wik Habop MPEAMETOB ITPOU3BOJICTBA, TOIJICKAITUX U3TOTOBJIC-
HUIO Ha MIPEANPUITHH;

B). DJIEMEHTHAs WIH (M) KOHCTPYKTHUBHASA COCTaBHAsl YaCTh PAJUO3IEKTPOHHOTO U3-
TSNS,

I') MOKYTHOE KOMILJIEKTYIOIIEE U3JIeIue.

10. Pagnokommnonent (PK) -

a) AJIEKTPOHHOE M37ene, OCTABIAEMOE CIICIIMATU3UPOBAHHBIMU MIPEATNPUATUIMU
pa3paboTyrKaM pagnuodIeKTPOHHBIX CPEJCTB;

0) 2J€MEHT KOHCTPYKIIMH 3JIEKTPOHHOT'O CPEJICTBA;



B). HeJIeIuMas COCTaBHAs 4acTh PaJUO3JIEKTPOHHOTO U3JEIMs, IPEeIHA3HAUYCHHAS
JUTS IPe0Opa3oBaHMs JIEKTPUUECKUX CUTHAJIOB.

I') 3J€MEHTHI eKTpuueckux ueneit POC, npegnazHaueHHble 1715 mpeoOpa3zoBaHus
ANEKTPUYECKUX CUTHAJIOB.

11. DnexkTpuyeckoe CONPOTUBICHUE -

a) CBOMCTBO 3JIEKTPUUECKOM 1IeNH MepepacupeieisiTh B Hel TOKU U HAIPSHKCHUS;

0) CBOWCTBO AJNEKTPUUECKOM LIETIH MPOTUBOICHCTBOBATH JIBHXKYIIUMCS B HEH HOCH-
TEJSIM TOKa;

B) CKaJisipHasi (hu3nUecKasi BeTUIMHA, XapaKTepU3yIolas CBOMCTBA MTPOBOIHUKA U
paBHAasi OTHOILLICHUIO U3MEHEHHUS HAIIPSYKEHHS HA KOHLIAX MPOBOAHUKA K U3MEHEHHIO CUJIBI
AJEKTPUYECKOTO TOKA, TPOTEKAIOIIEMY 10 HEMY;

r) ckajsipHas (pusnueckas BeJIMUMHA, XapaKTePU3YIOolllasi CBOMCTBA MPOBOIHUKA U
paBHasi OTHOILICHUIO_HAMPSKEHUSI Ha KOHIIAX MPOBOJIHUKA K CHUJIE AJIEKTPUUECKOTO TOKA,
MPOTEKAIOLIEMY 110 HEMY.

12. Pe3ucrop —

a) MACCUBHBIN 3JIEMEHT AJIEKTPUUECKON LIETIH, B UJ€alIe XapaKTepU3yeMblil TOJIbKO
COIIPOTHUBIICHUEM JJIEKTPUUECKOMY TOKY;

0) MacCUBHBIM PaAOKOMIIOHEHT, OCHOBHOM (DyHKIIMOHAJIBHBIM CBOHCTBOM KOTOPO-
IO SIBJISIETCS ONpe/ieIEHHOE (HOMUHAIBHOE) aKTUBHOE CONIPOTUBIICHUE.

B) DJIEMEHT 3JIEKTPUUYECKOI 1IeTIH, B KOTOPOM MPOUCXOJUT HEOOpaTUMoe mpeodpa-
30BaHUE YIEKTPOMArHUTHON SHEPIUU B TEILIOBYIO WIH B IPYI'UE BUJIBI JHEPTUU

I'). BJIEMEHT JEKTPUUYECKON LENH, IPEJHA3HAYEHHBIN U1 UCIOJIb30BAHUS €r0
JIEKTPUYECKOIO COIIPOTUBIICHUS.

13. DnekTpudeckas EeMKOCTb KOHAEHCATOpa -

a) CKaJIsipHasi BEIMYMHA, XapaKTepHU3yIollas CIoCOOHOCTh KOHACHCATOpa HaKaTUIH-
BATh AJIEKTPUUECCKUM 3apsii;

0) OTHOLLIEHUIO 3apsiia OAHOM U3 MIIACTUH Q K HANPSKEHUIO Mex 1y HuUmMu U;

B) 3TO AJIEKTPUUYECKask EMKOCTb MEXIY JIEKTPOIaMH KOHJIEHCATOPa, ONpeesieMas
OTHOUIEHUEM HAKAIUIMBAEMOT0 B HEM 3JIEKTPUYECKOIO 3apsA/ia K IPUIIOKEHHOMY Harps-
KEHUIO.

I') CIIOCOOHOCTh HAKAIUIUBATh 3JIEKTPUUYECKYIO SHEPTHIO.

14. Kongencarop -

a) paauoIeTaab, OCHOBHBIM ITapaMETPOM KOTOPBIX SIBISICTCS DJICKTPUUYECKASI €M-
KOCTb;

0) SJIEMEHT 2JIEKTPUUECKOM 1EIH, PeTHa3HAYEHHBIN JJ1s1 UICIIOJIb30BAHUS €ro EM-
KOCTH.

B) CUCTEMa M3 JBYX JICKTPOJ0B (00KIIAI0K), pa3IeEHHBIX AUJICKTPUKOM U 00J1a-
Jaro1asi CnoCOOHOCThIO HAKAIUIMBATh YJIEKTPUUECKYIO SHEPTHUIO;

I') 3JIEMCHT KOHCTPYKIIUH JIEKTPOHHOT'O CPEJICTBA, MPEIHA3HAYCHHBIN 11 HAKOTI-
JICHHUS! DIEKTPUYECKOU YIHEPTUU.


http://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
http://www.wikiznanie.ru/ru-wz/index.php?title=%D0%90%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5&action=edit

15. UHIyKTUBHOCTD —

a) puznyeckas BeIMYMHA, XapaKTepU3yIOIlasi MAarHUTHBIE CBOMCTBA AJIEKTPUUECKUX
L[EIIEN ¥ paBHas OTHOLIECHUIO MOTOKAa O MarHMTHOW MHAYKIUU, [IEPECEKAIOLIETO IT0BEPX-
HOCTb, OTPAaHUYEHHYIO TPOBOISALIUM KOHTYpPOM, K cuie Toka [ B aTom koHType: L= O/I;

0) ckajsipHas BEIUYMHA, paBHAs OTHOUIEHHUIO OTOKOCLEIJIEHUS] CAMOMHAYKIIUU
JJIEMEHTA DJIEKTPUUECKOM LIENU K DJIEKTPUYECKOMY TOKY B HEM.

B) CIIOCOOHOCTbH ITPOBOJHHUKA IPU MOMEILEHUH €T0 B IEPEMEHHOE MAarHUTHOE T10J1€
MHAYLIHPOBaTh Ha cBOMX KoHIax J/C;

r) KO3QUIUEHT NPONOPLHOHAIBHOCTH MEXKIY CKOPOCTHIO U3MEHEHUS TOKA B MPO-
BojiHMKE U DJ]C caMOMHYKITUH.

16. Kak n3mMeHATCS CBOKCTBA p-N NEPEX01A, €CIU K HEMY MOJIKIKOYUTh HCTOYHUK E,
HarnpspbkeHneM 0,8 B, B yka3aHHOM Ha cXeMe NOJISIPHOCTH:

a) He u3mensres;

0) Ilepexon 3amupaercs;

B) VYBEJIMYMTCS TOJIIMHA P-N Mepexoa.

r) YBEIWYUTCS JICKTPOIPOBOAHOCTD P-N MEPEX0/Ia.

17. Kakue noaynpoBOAHUKOBbIE MPUOOPHI MPUMEHSIOTCA ISl TpeoOpa3oBaHus me-
PEMEHHOT0 HAIPSKEHUS B YHUIIOISIPHOE?

a) Bapuxarnsl.

0) IllmockoCTHBIC THOIBI.
B) CTaOMIUTPOHBI.

r) Junucropsl.

18. Kakue noaynpoBOAHUKOBbIE MPUOOPHI MPUMEHSIOTCS JUIs TOJTyYeHUs Heu3Me-
HSIOIIETOCsl HAPSIKEHUS B HAarpy3Ke?

a) Jlunucropsl.

6) Tupuctopsi.

B) CTaOUIUTPOHBI.
r) Bapukansbi.



19. B mpuBeaeHHOM cXeMe UCITOIh30BaH CTAOMIUTPOH C IMapaMeTpamu:

Ue =8 B, Lipyum = 10 MA, T¢p vaxe =160 MA. Kakoii TOk npoTekaeT uepe3 CTaOuaIuTpoH?

1'@?

R

= 1 40092

a) 20 MA
0) 40 MA
B) 75 MA
r) 120mMA

20. Tpan3ucTop H0JKeH paboTaTh B aKTUBHOM peXUMe. B Kakoil U3 mpuBeIeHHBIX
CXEM MPaBWJIbHO MOJKIIOYEHbl HCTOUHUKHU MTUTAHUS ?

t_TL_(:F . =

a) 6) B) r)

21. Kakoe U3 NpuUBEICHHBIX BBIPAXKEHUN MTPABUILHO OMUCHIBAET COOTHOIIIEHUE ME-
Iy TOKaMU B OUTIOJIIPHOM TpaH3ucTope?

a) I =1Ix —I5;
0) Ix =15 +1I5;
B) I =1Ix + I5;
r) Her npaBuibHoOroO.

22. Kakoe U3 NpHUBEJICHHBIX YCIOBHBIX I'paprueckux 0003HAYEHHUI COOTBETCTBYET
nosieBoMy Tpanzuctopy MJII - cTpyKTypsl ¢ MHIYIIMPOBAHHBIM KaHAIOM?

35 IR I
a) 0) B) r)

23. Kakoe 13 nepeyrcaeHHbIX CBONCTB MPUCYIIE MOJIEBBIM TPaH3UCTOpaM?



a) [IpakTudeckn OTCYTCTBYET TOK B IIENH 3aTBOPA.
0) meroT oueHb 00J1b1I0M KO3PPULIHUEHT YCUIICHHUS 110 TOKY.
B) CriocoOHBI ANIUTETHLHOE BpEMs padoTaTh B peKMUME JJAaBUHHOTO MTPOOOSI.

r)Bce npasuibHbIE.

24. Kakue U3 NpUBEICHHBIX MapaMeTPOB XapaKTEPU3YIOT TUPUCTOP?
a) Tok crabunmn3anuu, HAPsHKEHUE CTAOUITU3AIIHH.
0) Tok mpsiMOil cpeiHUi, HAPSLDKEHHE 00PaTHOE MAKCUMAJIbHOE.
B) TOK OTKpPBITOTO COCTOSIHUS, HANIPSIKEHUE MEPEKITIOUCHHUS.

r) Tok HachllIeHUs, HANIPSYKEHUE HACBIIICHUSI.

25. Kakoe 0CHOBHOE Ha3HAYE€HUE TPUHUCTOPOB?
a) CraOunuzanus Toka B Harpy3kKe.
0) KommyTanus Toka B 1ETsIX MOCTOSTHHOTO W MEPEMEHHOTO TOKa.
B) BeImpsimiieHre mepeMeHHOTO HATIPSIKEHUSI.

r) Her npaBusibsHoOTO.

26. 1151 KaKoro MoJIyHpOBOJHUKOBOTO MPHOOpA MPUBEACHO YCIOBHOE IpaduuecKoe
o0o3Haueunue?

5
a) Jlna poronuona.
0) st poroTupuctopa.

B) Jlyist ontpoHa.

r) Her npaBunsHOTO

27. Kak M3MEHSIFOTCSI CBOMCTBA MOIYIIPOBOTHUKOBOTO (POTOPE3UCTOPA TIPHU YBEIIU-
YEHUU UHTEHCUBHOCTH MOTOKA ONTHUYECKOTO U3ITYyUCHUS?

a) YBennunBaeTcs MpoOBOAUMOCTh (POTOPE3UCTOPA.
0) YBenuuuBaeTcsi CONpoTUBiIeHUE (OTOPE3UCTOPA.

B) YBEIMUMBACTCS MHTETPaIbHAs YyYBCTBUTEIHHOCTH (POTOpE3UCTOPA.



r) YBEIUYUBAETCS TOK YEPE3 PEIUCTOP.

7.2.2 IlpumMepHBbIii IepeYeHb 3aJaHUM ISl pelIeHUs CTAHAaPTHBIX 32124

1. KaryIika HHIyKTHBHOCTH —

a) HAMATBIBACMBII MJIH NICYATHBIN PAMOKOMITOHEHT C HHIYKTUBHBIM XapaKTepOM
conporusnenus 4r=X.=joL;

0) DIIEMEHT JJIEKTPUIECKOH IETH, TIPEIHA3HAYECHHBIN ISl HCIIOIb30BAHUS €T0 CO0-
CTBEHHOM WHIYKTHBHOCTH W/HJIHM €T0 MATHUTHOTO TIOJISL.

B) PAJIMOKOMIIOHEHT, paboTa KOTOPOr0 OCHOBAaHA HAa B3aMMO/ICHCTBHH JIEKTPHUC-
CKOTO TOKa ¥ MArHUTHOTO TOJISI HUTH Ha 3 QeKTe mepexo/1a SJHEPTrHU JIEKTPUIECKOrO TOKA
B 9HEPTUIO MArHUTHOTO IOJIsI K 0OPAaTHO;

I') PaIHOKOMIIOHEHT, TIPEeTHA3HAYCHHBIN JIJTsl B3AUMHOTO PE0OPa30BaHUsI SHEPIHU
HIICKTPUYECKOTO TOKA B SHEPTHIO MATHUTHOTO TIOJIST M 00ECTICUMBAIOIINI 33 JaHHY IO HH-
JAYKTHBHOCTD B 3JIEKTPUYECKOM HETIH.

2. JInaus 3a1epKKH —

a) YCTpOMCTBO, IpeIHa3HAYEHHOE ISl 3aJA€P>KKH 3JIEKTPOMArHUTHBIX CUTHAJIOB Ha
onpeaenEHHbI MPOMEKYTOK BpeMeHH ((PMKCHUPOBAaHHBIHN, MEPEKIIOYAEMbIN UM C TJIaB-
HOU peryIupoBKOi);

0) 4EeThIPEXIOIOCHUK, IPEIHA3HAYEHHBIN IS 3aJ€PHKKU MIEKTPUUECKUX CUTHAJIOB
0e3 u3MeHeHus UX (OpMbl Ha BpEMEHHON MHTEPBaJl, Ha3bIBAEMBIIl BpEMEHEM 3aJIEPIKKH;

B) YCTPOMCTBO JUIsl BOCIIPOU3BEACHUS C OTCTaBaHUEM Ha 3a/1aHHbII HHTEpBaJl Bpe-
MEHHU IIPOXOIAIINX YEPE3 HEC CUTHAIIOB;

I') palMOKOMIIOHEHT WK (GyHKIIMOHAJIbHAs YacTh, MpEJAHAa3HAUYEHHBIE 111 BPEMEH-
HOM 3aJIEP’KKH JIEKTPUUECKUX CUTHAJIOB 0€3 M3MEHEHHS MX OCHOBHBIX ITapaMeTPOB B He-
KOTOPOM MHTEPBAJIE YaCTOT IPH YCIOBUHU COTIACOBAHUS CONPOTUBIICHUMN.

3. Tpancdopmarop —

a) 2JIGKTPOMAarHUTHOE YCTPONCTBO, UMEIOIIEE OT IBYX U 00Jiee MHAYKTUBHO CBSI-
3aHHBIX Y€pe3 3aMKHYThIM MarHUTOMPOBO]T 0OMOTOK;

0) IEKTPOMATrHUTHOE CTATHYECKOE YCTPOMUCTBO, U3MEHSIOIIEE YPOBEHb IIEPEMEH-
HOTO HaINpsDKeHUS (TokKa) 0€3 M3MEHEHHS MOITHOCTH;

B) PAIMOKOMITOHEHT WM (DYHKI[MOHAJIbHAS YaCTh, MpeIHAa3HAYCHHbIC 1JIS U3MEHe-
HUSl YPOBHS MIEPEMEHHOT0 HaIpsHKeHUs (ToKa) 6e3 M3MEHEHUsI MOIIHOCTH (B ujeale) u
YaCTOTHI.

I') PaJMOKOMIIOHEHT WM (PYHKIIMOHAIBHBIN y3€J, MpeaHa3HauYeHHBIN 711 COTIaco-
BaHUS UCTOYHHUKA MEPEMEHHOTO HANPSDKEHHSI C Harpy3KOH.

4. KoHTaKkTHBIE YCTPOUCTBA -
a) 3To KoMnoHeHThl POC, KoTophie 00ecnieunBatOT MPOXOKICHUE UITU MPENATCT-
BYIOT MPOXO0KJICHUIO JIEKTPUUECKOrO ToKa B nensx POC.



0) palMOKOMIIOHEHT, MPEIHA3ZHAYCHHBIN ISl BKIIOUCHMUSI, BHIKIIIOUCHUS, TEPEKITIO-
YEHHS U Pa3bEMHOTO COCAUHEHUS IICKTPUUECKUX LIENIEN, a €ro NEPEKII0Yaroas CUCTeMa
SIBJISIETCSI MEXAHUYECKOM HAa OCHOBE KOHTAKTHOM IAPBbI.

B) DJIEMEHT AJICKTPUUYECKOM Ienu, 00eCIeunBaroOUi COMPUKOCHOBEHHUE (COeqUHE-
HUE) COCTABHBIX YacCTEH DJIEKTPUUECKOM Ienu, 001aJatoluX EKTPUIECKON MPOBOIUMO-
CTBIO

I') KOMMYTaIlMOHHbIE YCTPOMUCTBA (MEPEKIIIOYATENU: KHOMOYHBIE, MepEeKUAHbIC, MO~
BOPOTHBIE; MUKPOIEPEKITIOYATENH, MAIOrabapUTHBIE AJIEKTPOMATrHUTHBIE pelie, IaroBbie
UCKATeNu) MpeIHa3HAYeHbl ISl BKIIOUEHHS] M OTKIIOYEHHS Pa3IUYHbIX JJIEKTPUUECKHUX
YCTPOMCTB, KOMMYTAILIMU JJICKTPUUECKUX LIENEW B paauOoaIaparype, yCTpOMCTBax aBTO-
MAaTHUKU CUTHAJIU3ALMU U CBS3U.

5. DIEKTPUYECKUNA COEqUHUTEID —

a) 2JIEKTPOMEXaHUYECKOE YCTPOMCTBO, MPeIHA3HAYEHHOE JJI MEXaHUYECKOTO
COCMHEHUS U Pa3beANHEHUS BPYUHYIO dJIEKTPUUECKUX Teneit (TpoBoI0B, Kabeme, y3-
JIOB U OJIOKOB) B Pa3IMYHBIX BUJAX pajuoarnnapaTypsl IPU BEIKIIOYEHHOM UCTOYHUKE
MUTAHUS,

0) 2JIEKTPOMEXAHUYECKUIN PaJMOKOMITIOHEHT, IPeAHA3HAYCHHBIHN JI dJIEKTpUUe-
CKOT'O COEIMHEHHSI COCTABHBIX YacTel B €IMHOE YCTPOMCTBO MyTEM MX COUJICHEHUS,

B) PAINOKOMIIOHCHT HJIHA (1)YHKHHOH8.JIBH351 JacCThb, Hpe,Z[HaSHa"ICHHBIf/'I JJIsL DJICK-
TPUICCKOI'0O COCAMHCHMUA (bYHKHI/IOHaJ'II)HBIX yacTeu HU3ACINA ITPU BBIKIIIOYCHHOM HCTOY-
HHUKC ITUTaHH.

F) Pa3bCMHOC UM I1aAHOC COCAMHCHNUC COCTABJIAIOIINX yacTeu PaaruoO3JICKTPOHHOI'O
N3 0CIHA.

6. llepexmrouarens —

a) YCTPOWCTBO, MpeJHa3HAUYCHHOE JJIsl IEPUOIUUECKOTr0 3aMbIKaHUSs, Pa3MbIKa-
HUSI ¥ TIEPEKITIOUCHUS DJIEKTPUUYECKUX 1[EeTIeH ¢ TOKOM.

0) KOHTAKTHOE€ KOMMYTAIIUOHHOE YCTPOMCTBO C MEXaHUYECKUM PYUHBIM WJIU DJICK-
TPOMEXaHUYECKUM yIIPaBICHUEM;

B) PaIMOKOMITIOHEHT WJIH (DYHKIIMOHAJIbHAS YaCTh, IPEIHa3HAYCHHBIN 11 KOMMY-
TallMU AJIEKTPUUECKUX LIeTIel B paboueM COCTOSIHUM U3/eIINs;

') QyHKIIMOHAJILHBIN y3€JI Ha OCHOBE MYJIbTUILIIEKCOPA.

7. Dnexktpuyeckuii GUIbTp -

a) YCTPOUCTBO ISl YaCTOTHOTO Pa3/IeNieHUs AICKTPUIECKUX CUTHAJIOB;

0) 4aCTOTHO-U30MpaTeNIbHbIC PATUOKOMIIOHEHT WM (PYHKITMOHAIIbHAS YaCTh, KOTO-
pBI€ MIPOITYCKAET CUTHAIIBI OMPEICICHHBIX YaCTOT M 3aICPKUBACT WIIH OCIA0JISIET CUTHAIIBI
JIPYTUX YaCTOT.

B) YETBIPEXITOIIOCHUK, 00JIaIal0NINN CITOCOOHOCTHIO CPABHUTEIHLHO XOPOIIIO MPO-
IyCKaTh CO BXOJa Ha BBIXOJI IEPEMEHHBIC TOKH, YACTOTHI KOTOPBIX JISXKAT B ONPEICIICH-
HBIX TPAHUIIAX, ¥ 33JCPKUBATh TOKH C YaCTOTAMHM 3a dTHMH IPaHUIIAMU;



I') JUHEHHAs JIEKTPUYECcKas LeNb C COCPEAOTOYEHHBIMH WITM PacCHpeIeIeHHbIMU
PEaKTUBHBIMH IApAMETPAMU.

8. Unnukarop -

a) (yHKIIMOHAJIbHAS YaCTh U3JIEJINsI, OTOOpaXkaroas XoJ MPOIEeCCOB HIIM COCTOS-
HUEe 00BEKTOB HaOMIOeHUS B (hopme, YI0OOHOM AJis BOCIIPUSATHUS YETOBEKOM.

0) mpubop, rae nHbopmalus, NpeHa3HauYeHHAs ISl 3pUTEILHOTO BOCTIPUSATHUSA,
0TOOpa)KaeTcs € MOMOILBIO OJTHOTO WJIM COBOKYITHOCTH TUCKPETHBIX DJIEMEHTOB;

B) IIpUOOD, NMpeHA3ZHAYCHHBIN JJISI CITYXOBOTO BOCIIPUSATHS C TIOMOIIBIO OJHOTO WU
COBOKYITHOCTH JUCKPETHBIX 3JIEMECHTOB;

I') YCTPOMCTBO JJISI 3BYKOBOM WIIM ONTHYECKON pea3aliy BHIXOTHON (DYHKITUN
PaIHOAIIEKTPOHHOTO U3/ICIIHSL.

9. UncnoBbie 3HaUCHUSI HOMUHAJIBHBIX 3HaUeHUH psaaa E12:
a)l;1,2;1,5;1,8;2,0;2,7;3,3;3,9;,4,7; 5,6, 6,8; 8,2;
0)1;1,2;1,5;1,8;2,0;2,5;3,6;3,9;4,7;, 5,6, 7,5; 8,2;

B) 1;1,2;1,5;1,8;2,2;2,7;3,3,3,9,4,7; 5,6; 6,8; 8,2.

r) 1;1,2;1,5; 1,8; 2,0; 2,5; 3,0; 3,9; 4,7, 5,6, 7,5; 8,2.

10. YucnoBble 3HaUYCHUS JOMYCKOB:
a) ans paga E6 — 10 %;

0) nns psma E12 — 20 %;

B) 1151 psana E24 — 5 %.

r) nus pana E48 — 2 %.

11. ITpumep nonHOro yciaoBHOro 00o3HaueHus: oreyectBeHHoro SMD pesucropa:
a) Pesucrop P1-12 - 3,3 kxOm £5% - 0,125 - A-M-B AJISIP.434110.005 TV;

0) Pesuctop P1-12 - 0,125 £5% - 3,3 kOm - A-M-B AJISIP.434110.005 TVY;

B) Pesucrop P1-12 - 0,125 - 3,3 kOm £5% - A-M-B AJIIP.434110.005 TY.

r) Pesuctop P1-12 - 0,125 - 3,3 kOm +5% - A-M-B.

12. B nomHOM yclioBHOM 0003HaYeHUH O0TedecTBeHHOTO SMD pesucropa Tuna P1-
12 6ykBa A o6o3Ha4aeT

a) KIMMaTUYECKOE UCTIOJIHEHHUE;

0) ypOoBEHb TOKOBBIX IITyMOB.

B) TEMIIEpaTyPHBIN KOYPPUIIUEHT COMPOTUBICHUS;

r) npejesibHOe paboyee HaMpsKEHUE.

13. B noiaHOM ycioBHOM 0003HaueHHH oTedecTBeHHOTo SMD pesucropa Tuna P1-
12 6ykBa M o003HauyaeT

a) KJIMMaTU4YeCKOE UCIIOJHECHUE;

0) ypoBEHb TOKOBBIX IITyMOB;

B) TeMIIepaTypHbI KOAPPUIUEHT CONPOTUBIICHHUS.



T) IpenenbHoe pabouee HAMpsHKEHHE.

14. OreuectBeHHble U 3apyOexxkHbie SMD pesucropsl ¢ pazmepom 0603 (mroiim)
UMEIOT HOMUHAIBHYIO MOIIIHOCTh PACCEMBAHUS

a) 65 MBT;

6) 100 mBr.

B) 125 MBT;

r) 250 MBT.

15. TaHnreHc yriia Iu3JIeKTPUUECKUX TOTEPH SIBIISIETCS MEPOI
a) NOTEPb SHEPTUU B IUDJICKTPHUKE 32 CUET HAIMYUS OCTATOUYHOM AJIEKTPOIPOBOIHOCTH;
0) TEIJIOEMKOCTH JTUAJICKTPUKA;
B) TEIJIONPOBOJIHOCTH JIUAJIEKTPUKA;
I') 3JEKTPONPOBOAHOCTH AUDIICKTPHUKA.

15. Kakoe 13 NpuBeIEHHBIX YCIOBHBIX I'papuecKkux 0003HAaUEHHI COOTBETCTBYET
JBYXONEPALTUOHHOMY TPUHUCTOPY?

#

a) 6) B) r)

16. TpaH3ucTop J0JKEH paboTaTh B AKTUBHOM pekUME. B Kakol 13 MpUBEIEHHBIX
CXEM MPaBWIbHO MOJIKIIOYEHBI HCTOUHUKY MTUTAHUS?

t‘l;—(:E: == =
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17. Kak u3MEHSIOTCSI CBOMCTBA MOJIYITPOBOIHUKOBOTO (POTOPE3UCTOPA MIPHU YBEIIU-
YEeHUU MTHTEHCUBHOCTH MOTOKA ONTHYECKOTO U3ITyUCHHUS?

a) YBennuuBaeTcs MpOBOAUMOCTh (POTOPE3UCTOPA.
0) YBenuuuBaeTcsi conpoTuByiieHue GoTope3nucTopa.
B) YBeIMYMBACTCS MHTErpajibHasi YyBCTBUTEIBHOCTH (POTOpE3UCTOPA.

r) YBEJIMUYUBAETCS TOK YEPE3 PE3UCTOP.

18. Kakoii mapameTrp GpoToauo/1a U3MEHSIETCS TPU YBEJIMYEHUN UHTEHCUBHOCTH T10-
TOKa ONTHYECKOTO U3TyYeHus?



a) TeMHOBOE CONPOTUBJICHUE;
6) Hanpspkenue nepextodYeHus;
B) OOpaTHbIil TOK p-n nepexo/a.
r) Tox HachImeHHUs.

19. Kakyro maTeMaTHuecKyo ONepalrio Hajl aHaJIOTOBBIMA CUTHAJIAMU  BBITIOJIHSIET
ONEPAIMOHHBIN YCUIUTEIb B IPUBEIECHHON cxeMe?

_Ic
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a) Jluddepennupopanue;

06) UurerpupoBanue.

B) Jlorapudmuponanue.

r) YMHOXXEHHUE Ha KOHCTaHTY.

20. Ha xakoM 13 pUCYHKOB NPEICTABIEHA HHBEPTUPYIOIIAsI CXEMa BKIIFOUEHUS OIle-
PALMOHHOTO YCUJIUTEISI C OTPULIATEIbHON 00paTHOM CBSA3bIO?

a) 6) B) r)

21. KakoMy THIly yCUIUTENEN TPUHALIIEKUT ONEPALTUOHHBIN YCUIINTEID?

a) YCUINUTENb HU3KOM YaCTOTHI;
6) IIupokomnoJIOCHBIN yCUTUTEND.
B) YcCWINUTETh TOCTOSHHOIO TOKA.
r) M30upaTenbHbIil yCUIUTENb.

22. Kako¥i npouecc WUTIOCTPUPYET NPUBEICHHAS SMI0Pa HANPSIKEHUS ?



(e (N,
FLAY,

a) JIByXmoaynepuoIHOE BBIIPSAMIICHUE HAIPSKEHUSI,

6) OaHOMOMYNEePUOTHOE BBHIIPSMIICHUE HATIPSIKCHHUSL.

B) dazoumnysbCHOE peryIUpOBaHUE HATIPSHKCHHUS.

r) upoTHO-UMITYILCHOE PEryJIUPOBaHUE HATPSIKEHHUS.

23. JIns KaKoro JOTMYECKOTO 3JIEMEHTA MpUBEAcHA TaOIMI[a UICTUHHOCTU?

X1 X2 x
0 0 1
0 1 0
1 0 0
1 1 0
X1 4 X1 H1 X1 -
& 1 L 11
30 - - Y ¥ 1 - Y o ¥ X - i 4
a) 0) B) r)

24. Kakoe moruueckoe yCTpoHUCTBO MpeIHa3HAYEHO JJIsl XpaHeHHs HHOopMaIiu B
JIBOMYHOM KoJie?

a) MyJnbTHILIEKCOD;
6) Peructp;

B) [emmdparop;
r) CyeT4uK.

25. Ha xakom pucyHKe n300pakeH aCHHXpOHHBIN RS-Tpurrep?

- O

Puc. 1 Puc. 2 Puc. 3




a) Ha puc. 1.
6) Ha puc. 2.
B) Ha puc. 3.
r) Ha Bcex pucyHnkax,

26. Jlornueckasi CTpyKTypa KaKkoro yCTpOMCTBa [IOKa3aHa Ha pUCYHKeE?

D8
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a) MynbTHILIEKCOP.

6) Heumudpatop.

B) Peructp nocnenoBareabHbIi.
r) C4eTUYNK CyMMHUPYIOLIUH;

27. Kakoe yCcTpOWCTBO BBITIOJIHAET (PYHKIIUIO TpeoOpa30BaHus MOCTOSTHHOTO Ha-
NPsDKEHUS OJTHOTO YPOBHS B MOCTOSTHHOE HANPSKEHUE JPYroro ypoBHs?

a) OnHoga3HbIl BHIIPSIMUTEND.

0) ABTOHOMHBII HHBEPTOP HATIPSKCHHS.

B) KoHBepTop HanpspkeHwHs.

r) WHBepTop Hanps>KeHus, BEIOMBII CEThIO.

7.2.3 IlpumepHBbIiil epevyeHb 3aJaHUIM VISl pellleHUsl NPUKJIATHBIX 32124

1. OteuectBeHHBIE U 3apyOexxHbie SMD pesuctopsl ¢ pazmepom 0805 (mroitM) HMEIOT
MaKCHMaJbHOE pabouee HampsHKEHUE

a) 25 B;

0) 50 B;



B) 150 B.
r) 200 B.

2. Ind uMIOPTHBIX PE3UCTOPOB MapaMETP HANEHKHOCTU OLIEHUBAETCS KOJIUYECT-
BEHHO IIPOLIEHTOM OTKa3aBmKX u3aeaui u3 1000 mTyk Ha npenenbHbIX peXUMax
HKCIUTyaTallly U 3alliChIBaeTCs B 0003HAYEHUE U MAapKUPOBKY B BUse OykB M, P, R u
S. bykBel M, P, R u S 03Ha4ar0T COOTBETCTBEHHO CJIEAYIOLINE IIPOLIEHTHI OTKAa30B

a) 10%,2 %, 1 % u 0,2 %,;

0) 1 %, 0,1 %, 0,01% u 0,001%.

B) 0,1 %, 0,05%, 0,01% u 0,005%;

B) 10 %, 1 %, 0,1 % u 0,01%.

3. MuHUMaIbHBIM YPOBHEM TOKOBBIX IITyMOB 00JIaIal0T PE3UCTOPHI
a) yIJIEpOIUCTBHIE;

0) OOpOyIIIepOaUCTHIE.

B) METAJJIOIIJICHOYHBIE;

') KOMIIO3UITUOHHBIE.

4. TIpumep MOJHOTO YCIOBHOIO 0003HaueHHs oTeuecTBeHHOro SMD koHeHcaTopa
tunoB K10-178, K10-42B, K10-438, K10-498 u K10-568 c rpynnamu TKE H50, H70 u
H90:

a) Kongencarop K10-178 Kongencarop K10-178-H10-0,033 mx®+ 20%
02K0.460.107 TY nenyxenbii - H90-0,33 mx® + 20% 0OXK0.460.107 TY HenyKeHbIH;

0) Konaencarop K10-178- 50 B £+ 20% - H90-0,33 Mx® 0XK0.460.107 TY Hemyxe-
HBIMN;

B) Konnencarop K10-178-H90-0,33 mx® 02K0.460.107 TY HenyKeHbI;

r) Kongencarop K10-178- 50 B -0,33 mx®- H90 02K0.460.107 TY Hemyx’eHBI.

5. [Ipumep MoAHOrO YyCI0BHOrO 0003HaUEHUs oTeuecTBeHHOro SMD koHzaeHcaropa
tunoB K10-178, K10-428, K10-438, K10-498 u K10-568 ¢ rpynnamu TKE no H50:

a) Konnencarop K10-178 -0,033 mx®=+ 20% - H10 02K0.460.107 TY HenyXeHbI;

0) Konaencarop K10-178-H10-0,033 mx®+ 20% 0XK0.460.107 TY HemyKeHbIH;

B) Konnencarop K10-178- 50 B-0,033 Mx®=+ 20% -H10 OX0.460.107 TY nemyxe-
HBII;

r) Konnencarop K10-178-H10-0,033 mx®+ 20% - 50 B 0XX0.460.107 TY Hemyxe-

HBIU.

6. [Ipumep MoTHOTO YCIOBHOTO 0003HAYEHUS OTEUECTBEHHBIX KepaMuueckux SMD
KOHJIEHCATOpPOB, KpoMe TunoB U rpynn TKE, ykazanusIx B 11.33:

a) Konnencarop K10-478 - 330 Mx® + 5% - M75 OX0.464.174 TY HenyKeHbIi;

0) Konaencarop K10-478-100 B-330 Mk® + 5% - M75 0X0.464.174 TY Henyxe-
HBI;

B) Kongencarop K10-478 - M75- 330 Mk® + 5% OK0.464.174 TY HenmyKeHbIH;

r) Kongencarop K10-478 - M75 -330 mx® - 100 B 0X0.464.174 TY HenyKeHBIH.



7. Ilpumep MOIHOTO YCIAOBHOTO 0003HaueHus oreuectBeHHOro HMD meramnorie-
HOYHOT'O MTOJIMKapOOHATHOTO KOHAEHcaTopa

a) Konnencarop K77-10 250B 0,1 Mx® £ 5 % B 0X0.484.865 TV;

0) Konnencarop K77-10-250B-0,1 Mx® + 5 % -B 0)K0.484.865 TY;

B) Konnencatop K77-10-0,1 Mmx® + 5 % -B -250B 0XK0.484.865 TV,

r) Konnencarop K77-10 - B -250B-0,1 mx® + 5 % 0X0.484.865 TV.

8. B coBpemeHHOI1 paguoanmnaparype 00Jblile BCEr0 UCIOIb3YIOTCS KOHAEHCATOPHI
a) CIIIOJISHBIC,

0) METaJUIOIIJICHOYHBIE;

B) KEPAMUYECKHUE;

I') 3JIEKTPOJIUTUYECKHE.

9. B coBpeMeHHOM paguoanmapaType nepecTpoika 4acToThl KojieOaTeIbHbIX KOH-
TYpPOB OCYILECTBIISIETCS B OOJIBIIMHCTBE CIyYaeB C IOMOIIbIO

a) MePEMEHHBIX KOHJIEHCATOPOB C MEXaHUYECKUM YIIPABICHHUEM;

0) BapUKOHIOB;

B) BapUKAIIOB;

r) peppoBapUOMETPOB.

10. Ha pucyHke noka3zaHa 3JIeKTpUYeCcKas Lelb, COCTOALIAs U3 TTOCJIEI0BATENBHO
BKJIFOYEHHBIX NIEPEMEHHOTO C e, M MOCTOSHHOTO Cy0cr KOHIEHCATOPOB. IIepeMeHHBIN KOH-
JIEHCATOP C MEXaHUYECKUM yIPaBICHUEM MPSIMOEMKOCTHOU. 3aBUCUMOCTh €0 €eMKOCTH
OT yIja MOBOPOTa POTOPHOM CEKLIUU MTOKa3aHa Ha pucyHKe rpadukom Ce,. Ha aTOM *Ke
PUCYHKE MOKa3aHO 3HAYE€HHE €MKOCTHU MOCTOSHHOTO KOHAeHcaTopa Cioer.

Cnep
_’l Cnocm




O6mast eMkocTb HENHU Crep Croer OyIET U3MEHSTHCS IPH U3MEHEHUH yTJIa IIOBOPOTA O
koHgeHcaTopa Cy,, COrIacHo rpaduka

a) 1;

0) 2;

B) 3;

r) 4.

11. HauMeHbIIuMU AUBIIEKTPUUECKUMH MOTEPSMHU 00J1a71aI0T KOHIEHCATOPbI
a) DJIEKTPOJIUTUYECKUE;

0) KEpaMUYECKHUE;

B) BAKYyMHBIE;

') METAJIOIIJIEHOYHBIE.

12. B coBpemeHHOH paauoannapaType U3AeIUsIMHA YaCTHOTO IPUMEHEHHS] MOTYT
OBITH

a) KOHJIEHCATOPBbI;

0) pe3ucCTopshl;

B) KaTyUIKW MHAYKTUBHOCTH;

I') MbE30PE30HATOPBHI.

13. YacToTHBIN AMANa30H KAaTyIlIeK HHIYKTHUBHOCTH OTPAHHYCH CBEPXY BCJCACTBHE
a) CONPOTHUBJICHUS MOTEPH B IIPOBOJIC;

0) COPOTHBJICHUS ITOTEPh B CEPJICUHHUKE;

B) COIIPOTHBJICHUS ITOTEPh B SKPAHE;

I') COOCTBEHHOI €MKOCTH.

14. DxpanupoBaHue KaTYUIKA UHAYKTUBHOCTH MPUBOIUT
a) K YBEJIMUCHUIO €€ MHAYKTUBHOCTH;

0) K YBEJIMYEHUIO €€ JOOPOTHOCTH;

B) K YMEHBIICHHUIO €€ NHIYKTHBHOCTH;

I') K YMEHBLIEHUIO €€ COOCTBEHHON €MKOCTH.

15. B coBpeMEHHBIX HIUPOKOMOJIOCHBIX MPUEMOIIEPEIAIOIINX YCTPOUCTBAX IS
nuarazona 1.5 — 100 MI'1 B kauecTBe COTIacyIOIUX UCIOIB3YIOT TpaHCHOPMATOPHI

a) C ”HAYKTUBHO CBS3aHHBIMH KATYyIIKaMH Ha CEpJICUHUKE U3 PeppOMarHuTHOTO
MaTepuala;

0) mupoxormnonocHsie BU Ha oTpe3kax JIMHHON JIMHUMY;

B) Ha MapaJuIeIbHBIX K0JIeOATEeIbHBIX KOHTYpaX BTOPOT'0 M TPETHETO POJIa;

') Ha YeTBEPTh BOJTHOBBIX OTPE3KaX JJIMHHBIX JTUHUH.

16. Konb1ieBbie peppUTOBBIE CEPACUYHUKHU SBISIOTCS MPEAMNOUYTUTEIBHBIMY 110 Mac-
co-rabapuTHBIM IMapaMeTpaM MO CPABHEHHIO C IPYTUMH TUIIAMHU CEPJICYHUKOB B MPEO0-
pa3oBaTeNsaX HAMPSKEHHs], COOpaHHBIX 11O

a) YONIEPHOU CXeMe;

0) OycTepHOi cxeme;



B) IIyLIIYJIbHOH CXEME;
r) oOpaTHO-XO/J0BOM CXEME.

17. DJIeKTpOHHBIM aHAJIOTOM TAJIETHOTO NEPEKITIOYATEIIS SIBISETCS
a) TpUITEp;

0) MyJIBTUIUIEKCOP WU AEMYJIbTUILIIEKCOP;

B) CIIBUT'OBBIN PETUCTP;

I') KOMIIapaTop.

18. KBapiieBbie pe30HATOPHI B JIEKTPUUECKON CXeME OOBIYHO UCTIONB3YIOTCS KaK
a) TMOCJe0BaTEIbHbIN KOJeOaTeIbHBIN KOHTYD;

0) mapajuieabHbIN KoJieOaTeNbHBINA KOHTYD;

B) UHJIYKTUBHOCTb;

') EMKOCTb.

19. 1151 U3roToBAEHUS TOJICTOIUIEHOYHBIX PE3UCTOPOB IPUMEHSIOT
a) JIETKOILJIABKHE CTEKIIa;
0) CTeKI0dMaIH;
B) CIIE€I[MAJIbHBIC MACTHI;
I') METAUINYECKYIO (DOJIBIY.

20. [TnenounsIit pe3uctop ¢ conporuBierreM 2 KOm u ko3 dutimentom dhopms 20
W3TOTABJIMBAIOT U3 IUICHKH C p,, PABHBIM
a) 100 Owm;
0) 1 kOwm;
B) 40 kOwm;
r) 10 Om.

21. K npenmyIiecTBaM TOHKOTUICHOYHBIX PE3UCTOPOB MO CPABHEHUIO C TOJICTOILIE-
HOYHBIMU OTHOCHUTCS
a) BO3MOXKHOCTb UCITOJIb30BaHUs OoJiee JemeBoro 000pyA0BaHus;
0) 6oJiee BBICOKAs aJIre3Msl CIIOCB;
B) 00Jiee BHICOKHE 3HAUEHUSI PACCEUBAEMON MOITHOCTH;
r) OoJiee BEICOKAs TOYHOCTh PEeaTM3yeMbIX 3HAYCHHUI COMTPOTHBIICHHUSI.

22. K OCHOBHBIM 3JIEMEHTaM KOHCTPYKLHUHU JHO00r0 pe3ucTopa OTHOCATCS:

a) TOKOHECYIIasi 4acTh, BHITIOJHEHHAS U3 PE3UCTUBHOTO MaTepHalia, u OCHO-
BaHUE;

0) OOKJIaJIKM M KOHTAKTHBIE TIJIOIIAJIKH;

B) TUTACTMACCOBBIN KOPIYC U BBIBOJIA;

I') CEepJCYHHUK M 3aIIMTHOE MTOKPBITHE.

23. Ilox xoappurmenToM GOpMBI TUIEHOYHOTO PE3UCTOPA TOHUMAIOT



a) OTHOILEHHE JJIMHBI PE3UCTUBHOTO CJIOS K €r0 LIMPHHE;

0) OTHOIICHHE IIUPUHBI PE3UCTUBHOTO CIIOSI K €TO JTUHE;

B) OTHOLIEHUE KBaJIpaTa JJIMHbI PE3UCTUBHOTO CJIOA K IIMPUHE PEIUCTOPA;
I') CyMMY JJMHBI U IUIMPUHBI PE3UCTOPA.

24. [TaccuBHBIE MUKPOCOOPKH — 3TO PA3HOBUIHOCTh MHTETPAIBHBIX MUKPOCXEM, B
KOTOPBIX
a) UCTIOJIB3YIOTCA KOHJIEHCATOPHI TOJBKO B YUTTOBOM HCTIOJIHEHUU;
0) aKTUBHBIE AJIIEMEHTBI OTCYTCTBYIOT, & (DYHKIIMU MACCUBHBIX DP3D BBIMOIHSIOT
MHTETpabHbIE TUICHOYHbIE 3JIEMEHTHI WU YUIIOBbIE JUCKPETHBIE KOMIIOHEHTHI;
B) OCHOBAHHMEM CJIYKUT IJIACTUHA U3 MOJIYNPOBOJIHUKOBOIO MaTEpHAIIA;
T') COAEPXKUTCS HE O0Jee MATH MaCCUBHBIX 3JIEMEHTOB HJIM KOMITOHEHTOB.

25. Ilepexon OT TUCKPETHBIX MACCUBHBIX KOMIIOHEHTOB K UX MUKPOCOOPKaM MO3BO-
JISIeT
a) YIYYIIUTh TEMJIOBOM PEKUM DKCILTyaTallUM anmnapaTyphbl;
0) CHU3UTH 3aTpaThbl HA IPOESKTUPOBAHUE U3/ICIINN;
B) MTOBBICUTH HAJIC)KHOCTh anmapaTyphl;
I') OTKa3aTbCsl OT UCTIOJb30BAHUSI IPArOIIEHHBIX METAJIOB.

26. CyuiecTBEHHBIM MPEUMYIIECTBOM MAaCCUBHBIX MUKPOCOOPOK SBIISIETCS
a) IIKpPOKasi HOMEHKJIATYpa;
0) OTCYTCTBHE B COCTaBE€ aKTUBHBIX KOMIIOHEHTOB;
B) HETOPIOYECTH;
I) OJHOPOAHOCTH XapaKTEPUCTHUK BXOSALIMX B UX COCTAB OJHOTHUITHBIX 3JIEMEH-
TOB.

27. IlaccuBHbBIE MUKPOCOOPKHA MOTYT U3TOTABIMBATHCA:

a) TOJILKO MO TOHKOIUICHOYHON TEXHOJIOTHH;
0) TOJBKO I10 TOJICTOINICHOYHON TEXHOJIOTHH;
B) KaK IO TOHKO- , TaK ¥ IO TOJICTOIJICHOYHOW TE€XHOJIOTHH.

28. g popmMupoBaHUs 3JIEMEHTOB TOJICTOIIIEHOYHBIX MUKPOCOOPOK HCIIONIb3YETCS
a) TpadapeTHas evaTh C MOCIEIYIONINM BKUTaHHEM HaHECEHHBIX CIIOCB;
0) razoazHoe OCaXKICHHCE;
B) BAKyyMHOE€ HaIlbUICHHUE C TIOCJIeayoliei ¢poTonurorpadueii;
') DJIEKTPOXUMUUYECKOE OCAKICHUE.

29. ¥V kaTyuek "HIYKTUBHOCTH CONIPOTHUBIIEHUE ITIEPEMEHHOMY TOKY
a — HE 3aBHCHUT OT YaCTOThI;
0) Bo3pacTaeT nNpornopIHOHATIEHO YaCTOTE;
B) YMEHBIIIAETCS C POCTOM YacTOTHI ;
I') C POCTOM YaCTOThI CTPEMUTCS K HYJIIO.



30. OcHOBOI1 1711 OOMOTKH COJIEHOU]IA CITYKUT
a) UWIMHIPUYECKUNA KapKac U3 AUIIEKTPUUECKOTO MaTepraa;
0) TopoHIaTBHBIN CEPJCYHUK C TPSIMOYTOIBHBIM CEUCHUEM;
B) MleUaTHasl 1iaTa;
I') MarHUTHBIA CEPACYHUK C KPYTJIBIM WU MPSIMOYTOJIEHBIM CEUYCHUEM.

31. 3naueHue qOOPOTHOCTH KATYIIEK MHAYKTUBHOCTH HAXOJIUTCS B TIpeAeax
a) ot 300 1o 10000;
6) ot 20 o 1000;
B) oT 8000 mo0 10000;
r) ot | no 100.

32. Ilpu ucnonap30BaHUM B MArHUTONPOBOJIAX MATHUTOMSITKUX CTaJIel U CILIaBOB (C
MajbIM YJEIbHBIM COMPOTHUBJICHUEM) /JII YMEHBIICHUS! TIOTEPh HA BUXPEBBIE TOKHU CEp-
JICYHUK COOMPAIOT U3

a) MJIACTUH BBICOKOJIETUPOBAHHBIX CTAJIEH ;

0) peppUTOBBIX CTEPKHEH;

B) TOHKHX JIUCTOB (PEppOMarHeTuKa, MOKPHITHIX CIIOEM U3OJISIINH;
') JHUCTOB PEIKO3EMENIbHBIX METAJIJIOB U CILJIABOB HA UX OCHOBE.

33. MarHaTonpoBOIbI U3 MarHUTOMSTKHX CTaJied, CIUTaBOB WM (EppUTOB, 00pa-
3YIOIIUX 3aMKHYTYIO MATHUTHYIO 1I€TIb, UCTIONIB3YIOT B TpaHCHOpMATOpax C IEIbI0
a) YBETUYCHUSI MHAYKTUBHOM CBSI3H MEXLy OOMOTKAMU;
0) CHIKEHHUS MaccorabapuTHBIX MTOKa3aTelNew;
B) TIOBBINICHUS HAJIEKHOCTH TpaHC(HOPMATOPOB;
I') TOBBIIMICHUS TEXHOJIOTHYHOCTH TPaHC(POPMATOPOB.

7.2.4 IlpumepHbIA NepevYeHb BONPOCOB /I MOATOTOBKH K 3a4eTy
1. IIpenmy1iecTBa TEXHOJIOTMH IOBEPXHOCTHOIO MOHTAXA
2. HenocTaTku TEXHOJIOTMM TOBEPXHOCTHOTO MOHTAKa
3. JIBa obs3arenbHbIX TpeOoBanust Kk SMD koMIioHeHTam
4. KOHCTpYKTHBHBIE UCTIOJHEHUS TI0 TeoMmeTpudeckoit dopme SMD pesuctopon
5 Bapuantsl ynakoBku SMD pe3nctopos
6 TuIbl KOHJIEHCATOPOB, KOTOPHIE B OCHOBHOM HCTIONB3YIOTCsA A1t SMT TexHonoruu
7 Koprryca 1 JUCKPETHBIX TTOJTYNPOBOAHUKOBBIX KOMIIOHEHOB
8 Kopmyca mnst SMD mMukpocxem

9 TexHoJIOTMYECKHE 0COOEHHOCTH MOHTaXa SMD KOMITOHEHTOB



10 3HakomecTO J171s1 KOMIIOHEHTOB
11 OcoOeHHOCTH TOMOJIOTUU TPUIIOMHOM TUIOIIAIKA 3HAKOMECTa

12 PexomeHmarmu Jyis BbIOOpa MPOBOJHUKOB M 3a30POB MPOBOJIAIIETO PUCYHKA KOMMY-
TAITMOHHOM IUIAThI

13. CriocoObl KOHTAKTUPOBAHUSI TPAH3UCTOPOB U IMOJIOB HA IJIaTe
14. OcoOeHHOCTH IPUMEHEHUS SJIEKTPOIUTUIECKUX KOoHAeHcaTopoB B SMT TexHonoruu
15. Yto 03Ha4aeT TEPMUH «KPBLIO YAUKID)?

16. DddexTt pazBopaunBaHusi KOMIIOHEHTA Ha PACIUIABICHHOM IPUIIOE MPU KOHTAKTUPOBa-

HHMM Ha IIeYaTHOM I1IaTe

17. Db ekt «HaarpoOHOro KaMHs»» U MIPUUYUHBI €T0 MOSBICHUS
18. BapuaHTsl peann3anny NOBEPXHOCTHOTO MOHTAXA.
19. Metoap! naiiku npumMeHsitorcst B SMT TeXHOIO0ruu.
20. /I KaKMX KOMIIOHEHTOB JOITyCTUMA MalKa JBOWHON BOJIHOM NpUIOs?
21. TpeGoBaHwMs K TIEpBOI M BTOPO BOJTHE TIPHUTIOS.
22. Ha3naueHue BTOpPOil BOJIHBI IPUIIOSL.
23. HepocraTky nmaiku JBOWHOM BOJHOM IPUIIOA.
24.Cy1niHoCTh alKK B TIAPOTa30Boi (hase.
25. Henocrarku naiiku B maporazoBoi (ase.
26. CymHocTts naiiku B MK-nieun.
27. JoctounctBa naiiku B MK-nieun.
28. Tlosicaute npouecc naiiku B UK-rieun, ucnonb3yss BpEMEHHO-TEMITEPATYPHYIO KPH-
BYIO Ipo1iecca.
29. Henocrarku navku B UK-nieun.
30. MeponpusiTus 1o yaydiIeHuto xapakrepuctuk MK-neun.
35. KoMITOHEHTHI NasiyIbHbBIX HACT?

36. TpeboBanus, PeabSIBISIEMbIC K MAsIbHBIM TTAaCTaM.



37. KooBass MApKHUpPOBKA 3JIEKTPOJIMTUYECKUX KOHAEHCATOPOB JIJI1 IOBEPXHOCTHOTO

MoHTaxa (SMD)

38. TloHsiTME YMI-KOPIYC, YATI-KOMITOHEHT.
39. TumnoBast KOHCTPYKIHSI TOJICTOIJIEHOYHOTO YHII-PE3UCTOPA.
40. IIpenmymectBa kopryca BGA no cpaBHenuto ¢ koprycamu QFP
41. OCHOBHBIE TUIIBI MATPUYHBIX KOPITYyCOB
42. KonupoBKa pa3MePOB YHUI-KOMIIOHEHTOB
43. PexomeHnparmu 1o mpuMeHeHnto SMD konzneHcaTopoB ¢ nuaiekrpukamu NPO

(COG), X7R u Y5V (Z5V).

44. KoHCTpYKLHA JIEKTPUUECKOr0 KOHTAKTa YUI-KOHJIEHCATOPA.

45. TunoBas koHcTpyKUuyss SMD TaHTanoBOro OKCUAHO-MOIYIIPOBOJHUKOBOTO KOHJIEHCA-
TOpA.

46. OcHOBHBIE TAPaMETPBI BBITPSIMUTEIBHBIX TUOJIOB.

477. OcHOBHBIE TapaMETPbl UMITYJIbCHBIX IMOJIOB.

48. OCHOBHBIC TTApaMETPBI P-i-N THOJIOB.

49. OcHOBHbIE TapaMETPbl CTAOUIIUTPOHOB.

50. OcHOBHBIE MApaMETPBI OrPAHUYUTENIEH HAITPSHKEHUS.

51. OcHOBHBIE MapaMeTPhI BAPUKATIOB.

52. Knaccuduxkaius u cuctemMa 0003Ha4€HUI OT€YECTBEHHBIX IUO/IOB.

53. Knaccuduxkaiwst u cuctema 0003Ha4eHU 3apyOeKHBIX TUOIOB.

54. Muoas! oreyectBeHHbIE B SMD kopirycax.

55. dAuonpi 3apyoesxnbie B SMD kopitycax.

56. bunonspHbie TPaH3UCTOPBI.

57. IloneBbie TPaH3UCTOPBI.

58. Kiaccuduxkarus u cuctema 0003Ha4YeHU I 0TEUECTBEHHBIX TPaH3UCTOPOB.
59. Knaccudukanus u cucrema 0003HaueHHI 3apyOeKHBIX TPAH3UCTOPOB .
60. Tpansucropsl oteuecTBeHHbIE B SMD KOopmycax.

61. Tpanzucropsl 3apyoexHbie B SMD kopmycax.



62. Mukpocxemsl B SMD kopmycax tuna SO (SOIC), SOL, VSO, QFP, PLCC, LCCC,
LDCC; Tunopasmep kopiryca.

63. Couetanust OykB B 0003HaUEHUH 3apyOeKHBIX [IUPPOBBIX MUKPOCXEM 11 TOBEPXHO-
CTHOT'O MOHTa)Xa, YKa3bIBAOIIME HA (DYHKIIMOHATILHBIC BO3SMOYKHOCTH 3THX U3CIUN

64. KoHCTpyKIIMS TUIMYHOTO YUII-KOMITOHEHTA.

65. OcoOEHHOCTH MapKHUPOBKA PE3UCTOPOB U KOHIEHCATOPOB.

66. O003HaUCHNE TEOMETPUUECKUX PAa3MEPOB YUIT-KOMIIOHEHTA?

67. IlpuBeaute mpuMepsl OTEYECTBEHHBIX KOPIYCcOB i1t SMD KOMITOHEHTOB.

68. HazoBuTE OCHOBHBIE HANPABJICHHS PA3BUTHS U COBEPILIEHCTBOBAHUS KOPITYCOB JJIsI
SMD KOMITOHEHTOB.

69. Cymuocts Texnonorun COB.

70. IIpenmyniecTBa KOPIyCOB C MAaTPUYHBIMHU BBIBOJAMU.

71. Pa3HOBUIHOCTH KOPITYCOB C MATPUYHBIMU BBIBOJIAMH.

72. Otninuune B 06o3HaueHnn TKE oTedecTBEHHBIX U 3apyOeKHBIX KOHJIEHCATOPOB.

73. OyHKIIMOHATbHBIC HA3HAYCHHMS P-1-N JTHOOB.

74. Uadopmanusi, KOTOPYIO MOXKHO MOJTYYHUTh U3 0003HAYEHUS TTOTYITPOBOTHUKOBBIX
npu6opos 1o cucreme JEDEC.

75. Otnuuune cucteMbl 0003HaueHUi B ctanaapre JJIS ot apyrux.

76. OCHOBHBIE MTapaMeTPbl TPAH3UCTOPOB, IO KOTOPHIM OCYIIECTBIISIETCS UX BHIOOD.

77. OTAMYUTENBHBINA TPU3HAK OTEYECTBEHHBIX MUKPOCXEM JIJI1 MOHTAKa UX HA MOBEPX-
HOCTb.

78. IlpuBeaute npuMepsl KiiacCUPUKALIUN 3apyOSIKHBIX MUKPOCXEM.

79. O603HauYEHHUS], 10 KOTOPHIM MOKHO ONPEJEIUTh TEMIIEPATYPHBINA JUANa30H IKCILTya-
TalUK 3apyOEKHBIX MUKPOCXEM.

80. Onpenenenue nocagouHoro MeCTa KOMIOHEHTOB, IPEAHA3HAUYCHHBIX ISl MOHTaXa Ha
OBEPXHOCTb.

81. Kimaccudukarus macCUBHBIX 3JIEMEHTOB.

82. Karyiika nepeMeHHOM MHAYKTUBHOCTU. [Ipunimn neiictBust. Cucrema mapameTpoB.

83. KOHCTpyKIMH PYJTOHHBIX KOHIAEHCATOPOB.



84. TpeboBanus k paguodnementaMm. Ctangaptuzanys. PopMUpOBaHUE PSIIOB MMapaMeT-
POB paJMO3IEMEHTOB.

85. KoHCcTpyKIMu 371€KTPUYECKUX (PUIIBTPOB.

86. AlropuT™ pacuera KaTyIlKyd HHIYKTUBHOCTH.

87. OcoOEHHOCTH pacueTa BHICOKOUACTOTHBIX M UMITYJIbCHBIX TPaHC(OPMAaTOPOB.

88. KoHcTpykiny 0OMOTOK KaTyIlIeK U UX pacyer.

89. KoHcTpyKInMu TMHUHN 3aJIEPKKH C MArHHTOCTPUKITMOHHBIMH ITPE00pa30BaTEISIMHU.

90. Dnexrprueckue GuibTpel. Knaccudukarmsa. O6macTs NpuMEHEHHS.

91. KoHCTpYKIMH JIEKTPUUYECKUX COEIUHUTENENH 00IEro MPUMEHEHUSI.

92. O0mue BOMPOCHI KOHCTPYMPOBAaHUSA YCTPOUCTB ¢uibTpauuu. Cucrema napaMmerpos.
93. KoHCTpyKIMH CepeYHIKOB TPAaHC(HOPMATOPOB MUTAHHS.

94. YerpoiictBa kommyTtanuu. Gusnueckas Npupoaa 3JIeKTpuueckoro kourakra. Cucre-
Ma MapaMeTpoB.

95. KOHCTpYKIIMU HENPOBOJIOYHBIX PE3UCTOPOB. BBICOKOYACTOTHBIE PE3UCTOPHI.

96. Pe3ncTopsl : 00111Ie BOMPOCH KOHCTPYWPOBAHUS (ITPUHIIAIT ISHCTBHSI, 0003HAYCHHMSI,
CUCTEMa IIapaMETPOB).

97. OubTpsI HA MTBE30JIEKTPUYECKUX PE3OHATOPAX.

98. AHanmm3 OCHOBHOTO YpaBHEHUS TpaHchopMaTopa

99. BBICOKOTOUHBIE U MOLTHBIE PE3UCTOPBI.

100. [MTpuHIMI 1eicTBIS aKyCTOMEKTPOHHBIX (QHIBTPOB. OCHOBHBIE PUHIIUITBI pacyeTa.
101. Pacuer kaTymiek ¢ MarHUTHBIMU CEPACUHUKAMMU.

102. Pacyer 10OpOTHOCTM KaTyIIEK HWHAYKTUBHOCTH.

103. KoHCTpyKIMU aKyCTO3JIEKTPOHHBIX JTUHUM 3aJI€PKKU C TbE303JIEKTPUUECKUMU
peoOpa3oBaATEISIMH.

104. CnennaneHuele pe3uctopsl. Haznauenue.

105. KoHCTpyKIIMK HHTETpaJIbHBIX TbE303JIEKTPUUECKUX (PUIBTPOB.

106. KoHCTpyKIIMH 2JIEKTPUYECKUX (DHIIBTPOB U OCHOBBI UX pacuera.

107. ®eppoBapuoOMETPHI.

108. Konaencaropsl, 001111e BOIIPOCH KOHCTPYHUPOBAHUS



109. MarauTHO-ynpaBiasieMble KOHTAKTHI.

110. Pe3uctopbl; KOHCTPYKIUN pabOYMX JIEMEHTOB U UX pacyeT

111. OcoGeHHOCTH KOHCTPYKIMI BBICOKOYACTOTHBIX IJIEHOYHBIX PE3UCTOPOB.

112. DnexkTpuueckue TMHUM 3aAepKKU. OCHOBHBIE PUHIUITBI pacyeTa

113. Kepamuueckre KOHAEHCATOPHI.

114. Katymky nepeMeHHON UHIyKTUBHOCTH.

115. Ob1ue Bompockl KOHCTPYUPOBAHUSI KaTyIIeK MHAYKTUBHOCTH. CHcTeMa mapaMer-
pOB.

116. DneKTpOIUTHYECKUE KOHIEHCATOPHI.

117. CoObCcTBEHHAss €MKOCTb KaTyIIKW WHIYKTUBHOCTH.

7.2.5 IlpumepHBIA NepevyeHb BONPOCOB /IS MOATOTOBKH K IK3aMeHY
He npenycMoTpeHO yuyeOHBIM TIIaHOM

7.2.6 MeroauKa BbICTABJICHUS OLEHKH IPHU NPOBEACHUM NMPOMEKYTOYHOM aT-
TeCTAlUH

3ader ¢ OLUEHKOW MPOBOAUTCS MO TECT-OMIIeTaM, KaX bl U3 KOTOPBIX coaepkuT 10
BoIpocoB, 10 cranmapTHbIX 3axa4d ¥ 10 npukiangHeix 3aga4. Kaxkaplii IpaBUIbHBIA OTBET
Ha BONPOC B TecTe oleHuBaeTcs 1 6ayutoM. MakcuMmaibHOE KOJMYECTBO HAOpaHHBIX Oali-
108 — 30.

1. Ouenka «HeynoBneTBOpUTEIbHO» CTABUTCS B CIIydae, €ClId CTYJEHT HaOpall MeHee

16 6ainos.

2. Orenka «YJOBJIETBOPUTEIBHO» CTABUTCA B CIIyyae, €CIIM CTYJIeHT HaOpas oT 16 1o
20 6annos.
Orenka «X0pol1oy CTaBUTCA B ClTydae, eCiu CTyJeHT Habpai ot 21 mo 25 6amios.
4. Onenka «OTIMYHO» CTABUTCS, €CIU CTYACHT HaOpas oT 26 1o 30 6aios.

W

7.2.7 IlaciopT OLIEHOYHBIX MATEPHUAJIOB

Ne Kox xoHTponupyeMoi komrereHunu (nim ee | HaumeHoBaHue OIleHOYHO-
n/m YacTH) ro CPEeACTBA
| I[IK -4 Tect, yCTHBIN OIIPOC, OTYET
[IpenMet u 3a1a4u AUCITUTIITUHBI mno JiabopaTopHbIM pPabo-
TaM, 3a4eT.
2 IIK -4 Tect, yCTHBIN OIPOC, OTYET
SMD Pe3ucropsl o J1abopaTopHBIM Pabo-
TaM, 3a4er.
3 IIK -4 Tect, yCTHBIN ONIPOC, OTYET
SMD Konaencatopsl no JiabopaTOpHbIM pabo-
TaM, 3a4er.




4 IIK -4 Tect, yCTHBIN ONIPOC, OTYET

SMD Katyuiku HHIyKTUBHOCTH no JiabopaTopHbIM pPabo-
TaM, 3a4er.

5 I[IK -4 Tect, yCTHBIN OIIPOC, OTYET

SMD ®OunbtpsI no J1abopaTopHBIM Pabo-
TaM, 3a4eT.

6 I[IK -4 Tect, yCTHBIN OITPOC, OTYET

SMD nuonsl o J1abopaTOpHBIM Pabo-
TaM, 3a4eT.

7 IIK -4 Tect, yCTHBIN OnIPOC, OTYET

SMD u TpaH3ucTOpbl no JiabopaTopHbIM Pabo-
TaM, 3a4er.

8 IIK -4 Tect, yCTHBIN OnIPOC, OTYET

SMD mukpocxemsl no JiabopaTopHbBIM Pabdo-
TaM, 3a4er.

9 IIK—-4 Tect, yCTHBIN OITPOC, OTYET
Kpatkue cBeneHuss O TEXHOJIOTHMUYECKHX | [0 Ja0OpaTOpHBIM pado-
npoueccax (SMT) cOopku eHaTHBIX y3710B C | TaM, 3a4€T.
npuMenenueM SMD

7.3. Meroanyeckue MaTepUajibl, ONpeejsionde Npoueaypbl OLEHUBAHUS
3HAHMIi, yMEeHN, HABBIKOB M (WJIM) ONBITA JeSITeIbHOCTH

TectupoBanue OCyIIeCTBIAETCS, JIUOO MPU MOMOIIN KOMIBIOTEPHON CUCTEMBI TEC-
TUPOBAHUSA, JTUOO C UCIIOIB30BAaHNEM BBIITAHHBIX TECT-3aJaHIIl HA OyMa)KHOM HOCHTETIE.
Bpewms TtectupoBanus 30 MuH. 3aTeM OCYLIECTBISIETCS IPOBEPKA TECTA IK3aMEHATOPOM U
BBICTABJISIETCSL OLIEHKA COTJIACHO METOAMKH BBICTABJICHUSI OLIEHKH IIPU MMPOBEICHUU PO-
MEKYTOYHOU aTTECTALUU.

Pemenue cTanaapTHBIX 3a7a4 OCYILECTBISAETCS, TMO0 PHU MOMOIIM KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBAHMUS, JTMOO C UCIIOJIB30BAHNEM BbIIaHHBIX 3a]1a4 Ha OyMaXHOM HOCH-
Tene. Bpems pemenus 3ana4d 30 MUH. 3aTeM OCYIIECTBIISIETCS IPOBEPKA PEIICHUS 3a1a4
HK3aMEHATOPOM U BBICTABIISIETCS OLICHKA, COIVIACHO METOAMKH BBICTaBJICHUS OLICHKU IIPU
IIPOBEJCHUN ITPOMEXKYTOUYHON aTTECTALIUU.

Pemmenue npukiaaHbIX 3aa4 OCYLIECTBIIAETCS, JIMOO MPHU MOMOILM KOMIIBIOTEPHOMN
CUCTEMBbI TECTUPOBAHMUS, JTUOO C UCIIOJIb30BAHNEM BbIJIaHHBIX 33J1a4 Ha OyMaXHOM HOCHU-
tene. Bpems pemenus 3amad 30 MuH. 3aTeM OCyHIECTBIISIETCS] TPOBEPKA PELICHUS 3a/1a4
AK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO METOJMKH BBICTABIICHHUSI OLICHKH IIPU
IIPOBEJICHUH NPOMEKYTOYHOM aTTECTALUU.

Jlomyck K BBIMOJHEHUIO JaO0OpaTOPHON padOTe OCYIIECTBIISIETCS HEMOCPEACTBEHHO
nepesl ee BhIIOJHEHUEM U MTPOBOJIUTCA B POopMeE onpoca CTyIEHTa IO COOTBETCTBYIOLIUM
IIyHKTaM, OIIMCAaHHBIM B METOIMYECKUX MaTepuanax. [[pumepHoe Bpems 3allMThl HA OJ1-
HOT'O CTYJI€HTa COCTABJIET 5 MUHYT.



3amura 1a00paTOpHOI pabOThl OCYLIECTBISAETCS Ha CIEIYIOLIEM 3aHATHH COTJIACHO
TpeOOBaHUM, IPEABABIAEMBIM K paboTe, ONMMMCAHHBIM B METOJIMYECKUX MaTepHasax.
[IpumepHOE BpeMs 3allUThl HA OJJHOTO CTYJIeHTa cocTaBisieT 10 MUHYT.

8 YYEBHO METOJNYECKOE U UTH®OPMALIMOHHOE
OBECIHHEYEHME JUCIHUIIJIMHBI

8.1 Ilepeyenb yueOHOM JUTEPATYPbl, HCOOXOAUMOM /IJIs1 OCBOCHHUS JTUCLMILIN-
HBI

1. I'paueB, A.A. KoHCcTpyrnpoBaHH€e 3JIEKTPOHHOW armnaparypbl HA OCHOBE TTOBEPX-
HOCTHOT'O MOHTa)ka KOMIIOHEHTOB / A.A. I'paueB, A.A Menbuuk, JI.W. I1lanoB
- M.: HT Ilpecc, 2006.-384c.: u.

2. Cyckun, B.B. OcHOBBI TeXHOJIOTHUU TTOBEPXHOCTHOTO MOHTaxa / B.B. Cyckun
- Pszans: U3a-Bo Y3opoube, 2001. — 160 c., ui.

3.Jleyxun, B.H. KOMIIOHEHTHI 1711 MOHTaka Ha MOBEPXHOCTh: CIIPABOYHOE ITOCOOHE
/ B.H. Jleyxun. — Momkap-Ona: Mapuiickuii rocy1apcTBEHHbIIl TEXHHUECKHUIT YHHBEPCH-
teT. 2006. — 300 c.

4. MapkupoBKa 3J1€KTPOHHBIX KOMIIOHEHTOB. — 9-¢€ u3.. ctep. — M.: 3narenbckui
nom «Jlomexka — XXI, - 2004. — 208 c.

5. Hemaxos, FO.I1. PagnomaTtepuansl 1 palTuOKOMIIOHEHTHI: Y4eOHOE mocodue st
By30B: B 2 u.— Y. II: KomnonenTs! anektponnsix cxem / FO.I1. Jlemakos . - MxeBck: 13-
Bo MIkI'TVY, 1999. — 472 c.: nin.

6. Peruuna, T.A. YcTpoiicTBa PyHKIIMOHATBHON 3JIEKTPOHUKH U DJICKTPOPAUOIJIe-
MEHTHI: yueOHuK 17151 By30B / T.A. PerunHa, A.B. 3enenckuit. — M.: Paauo u cBsi3b, 1989.
—352¢

7. Camuenkos, [I.A. MapkupoBka paguoeraneii OTeUeCTBEHHBIX U 3aPyOeKHBIX:
cinpaBounoe nocooue. Tom 1/ JI.A.Camuenkos. — M.: COJIOH-P, 2002. — 208 c.

8. Capuenkos, JI.A. MapkupoBka pajnojieTajieid 0TeYeCTBEHHBIX U 3apyOeKHbIX:
cupaBounoe nocodue. Tom 2 / J1.A.CaguenkoB. — M.: COJIOH-P, 2002. — 224 c.

9. Bonros, B.A. Jletanu u y37b1 paino3JaeKTPOHHOM anmapatypsl / B.A. Bonros. -
2-e u3a., nepepad. u gon. — M.: Dueprus, 1977. — 656 c.

10. 3aiikoBa, C.A. [laccuBHbIE KOMIIOHEHTBI PaJUO3JIEKTPOHHOM amnmaparyphl :
nocobue / C.A. 3alikoBa. — ['pogno : ['pI'Y , 2009. — 67 c.

11. Xynaskos, FO. B. PesucTopbl u KoHeHCATOPHI: yued. mocodue [DIeKTpOHHBIN
pecypc]. - DeKTpoH. TeKcToBbIe U Tpad. manuwie (12,8 M0O) / KO.B. Xynskos. - Boponex:
OI'bOY BO «BopoHexckuii rocy1apCTBEHHBINM TEXHUYECKUI yHUBEpPCUTET», 2016. — 1
anekTpoH. ont. quck (CD-ROM) : us.

12. Xynsaxos, FO.B. Karymiku unnykruBHocTr: yue0. mocodue [IIeKTpOHHBIN pe-
cypc] - DnexTpoH. TekcToBble u rpad. nannsie (2,37 M6) / KO.B. XynsaxoB. - Boponex:
OI'BOY BO «BopoHexckuii rocyJapCTBEHHbIN TEXHUUYECKUI yHUBEpcUTeT», 2017. — 1 snek-
TpoH. ont. quck (CD-ROM) : 11B.

13. Xynsxkos, FO.B. AHaim3 craTuCTHYECKUX apaMEeTPOB PAAUOIIEMEHTOB MacCO-
BOTO MPOU3BOJICTBA: METOAWYECKUE YKA3aHHUA K BBINOJIHEHUIO J1a00paTOpHOI pabOThI
Ne 1 mo nucuunnune b1.B.JIB.3.1 «DnemenTHas 6a3a 3JIEKTPOHHBIX CPEJICTBY» JJIs
cryneHtoB HampasieHus 11.03.03 «KoHcTpynpoBaHHE U TEXHOJIOTUSA SJIEKTPOHHBIX



cpeact» (mpopuib «IIpoexkTrpoBaHre U TEXHOIOTHSI PAIUOIIEKTPOHHBIX CPEICTBY») OUHON
¥ 3a04HOU opM 00yueHus [ DNEeKTPOHHBIN pecypc]| - DIEKTPOH. TEKCTOBBIE U rpad. qaH-
Heie (4,35 MO)/ KO.B.Xynskos. - Boponex: ®I'bOY BO «BopoHnexckuii rocynapcTBeH-
HBIM TeXHU4eCKui yHuBepcutem», 2016. — 1 anextpos. ont. guck (CD-ROM) : us.

14. Xynaxos, FO.B. Karyiky nHIyKTUBHOCTH: METOAMYECKUE YKa3aHUS K BBIIOJHEHUIO
nabopartopHoi padotel - Ne 3 o qucturiae b1.B.JIB.3.1«3OnemenTHas 6a3a 31eKTpOHHBIX
cpenactB» 14 cryaeHToB HanpasieHus 11.03.03 «KoHCTpyrpoBaHUE U TEXHOJIOTUST  DJICK-
TPOHHBIX CpencTB» (podmiis «IIpoekTrupoBaHrE U TEXHOJIOTHUS PAANOICKTPOHHBIX
CPEICTB») OYHOM U 3a04HOU (popM oOyueHHs [DNEKTPOHHBIN pecypc] - DIEKTPOH. TEK-
ctoBbie U Tpad. manueie (470 K6) / F0.B.Xynskos. - Boponex: ®I'bOY BO «Boponex-
CKUH TOCYJapCTBEHHbBIN TEXHUYECKUI yHUBEpcUTET», 2016. — 1 anektpon. ont. quck (CD-
ROM) : uB.

15. Xymsxos, FO.B. TpanchopmaTops! muTaHus: METOAMYECKUE YKa3aHUS K BBITIONTHE-
Huto nabopatopHoit paboTel Ne 4 mo nucuunnune b1.B.JIB.3.1 «Dnementnas 6aza
3JIEKTPOHHBIX CpeACTBY» s cTyAeHToB HampasieHus 11.03.03 «KoHcTpyupoBaHue
U TEXHOJIOTUS DJIEKTPOHHBIX CpeacTB» (mpoduib «IIpoeKkTupoBaHe U TEXHOIOTHS Paino-
AIIEKTPOHHBIX CPEICTBY») OYHOM U 3a04HOU (hOpMBI 00yUeHUs [ DIIEKTPOHHBIN pecypc] -
DnekTpoH. TekcToBble U Tpad. nannsie (340 Ko6) / F0.B. Xymsakos. - Boponexx: ®I'BOY BO
«BopoHeXCcKuil rocy1apCTBEHHbI TEXHUYECKUN YHUBEpCUTET», 2017. — 1 31€KTpOH. OMnT.
muck (CD-ROM) : 1B.

16. Xynsxos, FO.B. Jlunuu 3a1ep>XKKu: METOMUYECKUE YKa3aHUSI K BBIMOJHEHHUIO Jia-
o6oparopHo# padoTsr Ne 5 mo aucnunnuue b1.B.JIB.3.1 «DnemenTtHas 6a3a siek-
TPOHHBIX CPEeACTB» AdsA cTyaeHToB HanpasieHuss 11.03.03 «KoncTpyupoBanue u
TEXHOJOTHUS 3JIEKTPOHHBIX CpeAcTBy» (Mpodmib «IIpoekTrpoBaHre 1 TEXHOIOTHUS PaHO-
AIIEKTPOHHBIX CPEJICTBY») OUHOM U 3a04HOM (hOpMBI 00yUeHus [ DINEKTPOHHBIN pecypc] -
OnekTpoH. TekcToBbie U Tpad. manubie (339 K6) / FO.B.Xymskos. - Boporex: ®I'6OY BO
«BopoHEeXCKUI rOCyAapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET», 2016. — 1 31IEKTPOH. OIT.
auck (CD-ROM) : ns.

8.2 Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHM, HCIOJIb3yeMbIX IIPH OCYLLIECTB-
JICHMH 00pa30BaTeJIbLHOI0 Mpouecca no AMCUUIIMHEe (MOAYJII0), BKIKOYAs NepeYyeHb
JHULIEH3UOHHOI0 IMPOrpPaMMHOIO o0ecmeYyeHUss, PpecypcoB HHMPOPMaLHOHHO-
TeJIeKOMMYHUKALMOHHOM ceTH «AHTEepHeT», COBpeMEHHBbIX NpPodeccuoHAIBLHBIX 0a3
AAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer, SPlan, Coil32

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMAS J1JIAA
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOHECCA

Jl1is mpoBeIeHUS JIEKIIMOHHBIX 3aHATHI HEOOX0AMMa ayIUTOPHs, OCHAIIICHHAS T1J1a-

KaTamMu U TOCOOUSIMU 110 TpouIIIO, a TaKKe BUaeonpoekTopoM Epson B ayn.202/3.

Jliis mpoBeieHus 1a00paTopHBIX pabOT HEOOX0IMMa ayAUTOPUS, OCHAILIEHHA I1J1a-
KaTamMu U TOCOOUSIMU 110 TPOQUITIO, & TAKXKE CIICTYIOMMUMHU TPUOOpaMH:

-TeHEePaTOP U3MEPUTEIHHBIN BEICOKOYACTOTHBIN ['4-102 B ayn.224/3;



-T€HEPATOP U3MEPUTENbHBIN HU3K0UaCTOTHBIN ['3-56 B ayn.224/3;
-ociuiorpad yauBepcanbubiii C1-65A B ayn.224/3;
-u3mepuTenb 1oopotHoctu E4-7A B ayn.224/3;

-u3mepuTens 1oopotrHocty BM-560 B ayn.224/3;

-u3mepurenb RLC tuna E7-22 B ayn.224/3.

10. METOANYECKHUE YKA3ZAHUA JJIS1 OBYUYAIOLIUXCA 11O
OCBOEHMIO JUCIHIUIIJIMHBI (MO Y JIS)

[To nucummune «MaTepuanbl ¥ KOMIOHEHTHI JIEKTPOHHBIX CPEACTB » YUTAKOTCS
JIEKIIUU U TIPOBOJIATCA TaOOpaTOPHBIE paOOTHI.

OcCHOBO M3yuYeHUs AUCIHUIUIMHBI SIBISIOTCA JICKIIMU, HA KOTOPBIX M3JIaraloTcs Hau-
0oJee CyIIeCTBEHHBIE U TPYAHBIC BOMPOCHI, & TAKKE BOMPOCHI, HE HAIICAIINE OTPAKCHUS
B y4eOHOI1 uTeparype.

JlaGoparopHbie pabOTHI HAIIpaBICHBI HA MMPHOOPETECHUE TPAKTHICCKUX HABBIKOB
pH pabOTE ¢ U3MEPHUTEIBHBIMU CPEICTBAMHU M METOJIaMU NU3MEPCHHSI PATUOTEXHUUECKHIX
BEJIMYMH ¥ OBJIAJCHUE TIPUHIIMITAMH, METOJJaMHU U CPEICTBAMH H3MEPEHUS NTapaMeTPOB U
XapaKTEPUCTHK PATUOTEXHUYCCKUX IIETICH U CUTHAJIOB.

Bonbiioe 3HaueHHE MO 3aKPEIUICHUIO U COBEPIIIEHCTBOBAHUIO 3HAHHMI MMEET CaMo-
cTosiTelbHasg pabora cTyaeHToB. MHpopmaluio o BceX BUIAX CaMOCTOATEIBHOW pabOThI
CTYJCHTHI MOJYyYArOT HA 3aHATHUSIX.

KoHnTpons ycBoeHHs MaTepuana AUCIMIUIMHBI MPOU3BOUTCS B MPOIIECCE MPOBEC-
HUS JJabopaTOpHBIX padoT. J[OMyCK K BBIMOJIHEHUIO JIAOOpaTOPHOU paboTe OCYIIECTBISACT-
Csl HEMIOCPEJICTBEHHO TIEPEe]T €€ BBITTOJIHEHHEM M MPOBOAUTCS B (hOpME OIpoca CTyAeHTa 10
COOTBETCTBYIOIIUM ITyYHKTaM, OMUCAaHHBIM B METOJWYECKHX Marepuanax. lIpumepnoe
BpEMSI 3aIIUTHI HA OJTHOTO CTY/IEHTa COCTABIISIET 5 MUH

3amuTa J1abopaTOpHON pabOThl OCYIIECTBISETCS Ha CIEAYIOIIEM 3aHITUU COTJIACHO
TpeOOBaHUSIM, IPETBABIIEMBIM K pab0OTe, OMMMCAHHBIM B METOJUYECKUX MaTeprasax.
[IpumepHOE BpeMs 3alllUThl HA OJHOTO CTyAeHTa cocTaBiseT 10 MuH.

OcBoeHME AUCIUILIMHBI OIICHUBAETCS HA 3a4eTe.

Bun yueOGHbIx JlesTeNbHOCTh CTYIEHTA
3aHATUU
Jlexnusa Hanucanne koHCIIEKTa JEKLMUI: KPATKO, CXEMAaTUYHO, IOCIIEI0BATEIBHO

(UKCUPOBATh OCHOBHBIC MOJIOKEHHUSI, BBIBOJIBI, (POPMYIMPOBKH, 00001I1E-
HUA; TIOMCYATh BAKHLIC MBICJIM, BBIACIIATH KIIFOUCBBIC CJIOBA, TCPMUHBI.
[IpoBepka TEpPMUHOB, MOHATHI C MOMOUIBIO SHIIUKIIONEINM, CIOBApEH,
CIPAaBOYHUKOB C BBIMHUCHIBAHWEM TOJIKOBaHUH B TeTpaab. OO03HaueHHE
BOIPOCOB, TEPMUHOB, MaTepuaa, KOTOPbIE BbI3bIBAIOT TPYJHOCTH, TOUCK
OTBETOB B PEKOMEHAYEMOU JuTeparype. Eciau caMOCTOSTENIBHO HE y1aeT-
cs pa3oOpaThbcs B MaTepuaie, Heo0XoauMo ChOpMYIUPOBAaTh BOMPOC U
3aJaTh MPETO0IaBaTelI0 Ha JSKIMH WIH Ha Jab0paTOPHBIX paboTax.
JlaGopatopubie | [loaroroBka K BBIMOJTHEHUIO J1aOOpPaTOPHOI pabOTHI MyTEeM HM3YUYEHHUS CO-
paboThI JEp’KaHUSI COOTBETCTBYIOLIETO MeETOoAMYecKoro mocobus. I[loaroroBka
3aroTOBKM OT4YeTa mo jabopatopHoil pabote. M3yueHue cOOTBETCTBYIO-
[IET0 TEOPETUYECKOTO MaTepuayia Mo TeMaTHUKe JabopaTopHOW padoTHI.




[Tonyuenue momycka K BBITOJHEHHUIO JabopaTOpHO paboTe B mpolecce
Oecellpl ¢ Mpero/aBaTelieM Mo METOIUKE MPOBECHHS paOboThl. BhimoHe-
HHE SKCIIEPUMEHTAIFHON YacTu paboTel. OdopMileHHe OTYEeTa U ero 3a-

IIMTA.
[TonroroBka k 3a- | [Ipu moAroroBke K 3a4eTy HEOOXOAMMO OPHUEHTHPOBATHCS HA KOHCIIEKTHI
qery JEeKIHHA, PEKOMEHIyEeMYI0 JINTepaTypy M OT4eTaM IO JIabOpaTOpHBIM pa-

ooram
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]_Ie.]'[]) H3YYCHUA JUCHUIIJIMHBI: OBJIaACHUC MCTOANKAMHU MOHTAXXa, HAJIaJAKU, UC-
IbITaHWA 1 CAA4YX B OKCINTyaTallMIO ONIBITHBIX 06p3,3HOB TCXHUKHU

3agaum ocBOeHMS AUCHUILIMHBI: POPMUPOBAHUE Y CTYJCHTOB 3HAHUNA O MOHTa-
kKe, HalaJKe, UCTIBITAHUSIX U ClIaue B OKCILTyaTallMIO OMBITHBIX 00Pa3I[0B TEXHUKH

Ilepeyenb popmMuUpyeMbIX KOMIIETEHIIUI:
[1K-4 CrnocobeH k Hanajke, HACTPOMKEe, FOCTUPOBKE U OMBITHOM MpOBEpKE MpHbOO-
POB U CHUCTEM

Oo6mas Tpynoemkocts Aucuuiuinasl 3ET: 4 3.¢.
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